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OSNBBAL PRINCIPLES. 

The atea of the State of Kansas is 78,418 square mileis^ 
or ten times that of Massachusetts, one-sixth larger than 
Missouri, and about one-third laigerthan England. The 
settled portions of the State, embraced within the organized 
counties, cover 25,000 square miles. 

The labors of the first year of a geological survey, under 
a small appropriation, and over one-third of so large a terri- 
tory, could be but little more than a general reconnoissance. 
This allowed so short time to each county that no detailed 
report of any could be given. On the other hand, the re- 
markable uniformity of the geological formations, extending 
even to single stratification, enables us to give the develop- 
ment of each county with sufficient precision to delineate its 
general geology. 'Ho marked disarrangement of the strata 
has been seen, and from the Coal Measures to the Creta- 
ceous, there is apparently no unconformability . This absence 
of any geological disturbance accounts, majnly, for the rolling 
features of the prairies and the almost entire absence of 
either lakes, ponds or swamps. The few lakes are really but 
the old beds which the rivers have deserted in forming new 
channels. Sibley and Silver lakes are examples of this feat- 
ure. It gives such excellent drainage that we have never 
seen a swamp which compared with those of the East- 
em StateBy deserved the name. Even the low river bottoms 
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are uncomfortably wet only during the rainy periods. Therd 
are no mountains in the State, and no hills that rise yery 
high above the valleys* 

The general slope of the country is easl^ with a slight in- 
clination toward the south. This is seen by the course of 
the rivers. The mouth of the Kansas river is about 860 feet 
above the ocean. The rise of the land due West to Manliat- 
tan, 107 miles, is very uniform and gradual, and is a little 
oyer two feet to the mile ;* thence westerly, theorise is similftr 
and but little more rapid. This is shown by the current of 
the Smoky Hill river, which rises in the western part of the 
State and flows quietly nearly due east, without any import- 
ant rapids and but one fall, and that only a few feet. 

COAL MEASURES. 

The lowest geological formation known in Kansas is repte- 
sented by the upper portion of the Coal Measures. It is a 
continuation of the coal field which covers the northeastern 
part of Missouri, and the southern part of Iowa, and also 
extends into the Indian Territory south of this State. Like 
the deposits of those States, the dip of the strata here is to 
the northwest, passing at a low angle of inclination imder 
the Permian, Triassic ai^ other later stratifications. The 
Coal Measures cover a larger area of the State than any 
other formation, being nearly one-third of the whole. The 
fossils of this epoch are formed over all of the eastern part 
of S^ansas, and exist as &r west as Fort Biley. 

The line which separates the Coal Measures from the Per- 
mian runs rather irregularly in a northeasterly and south- 
westerly direction. Considering Fort Biley as on the line of 
average extent westerly, we shall have, (in- the widtb of the 
State,) the territory of the coal lands 208 miles in length by 
107 in average breadth, which gives an area of 22,256 square 
miles. The extent of the coal regions, in the settled part of 
the United States, is estimated to embrace about 140,000 
square miles. In our calculations we include only the Coal 
Measures proper, and not the Permian, although the latter 

• * 

belongs to the Carboniferous Age. 

• ' II II III I II I M ■ - 

* See Appendix. 
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It will thtte af^^M^ thkt Eaiisid ocAitabus (oxeHMventh put 
of all the coal lands of the United Stated W^ do not, how- 
ev^^ intend to be understood thU; ibe Sfat^ eontainisone- 
detenth part of the coal, for F&inis^lyania'lute more noMerOfiis 
at^^^cdcer working beds. Bbt we shall flB&w, nnder the 
tsAdi a cdal, in Economical Geol(^,tE&t we hayeobeaeain, 
"ifiiklij tdt all priBustica] piirposesr, isinezhaostiiiUe. ^^qu e5- 
tiiin di the ared of distribution V^cbmfo mote important tium 
Ibi ^iBCntity to eadi square mSe, when the lattei: & sufficient 
H^ all our wants. 

The Coal Measures here hav^ under^he little Change, and 
lie nearly in their natural position. They dip on the ayer- 
age, as before stated, slightly to the northwest. In some 
parts of the State this inclination cannot be seen, and in some 
instances there is an anticlinal ridge or dip in the opposite 
d),rection. Thus, in Wyandotte county, the strata are nearly 
leyel, or haye a slight inclination to the southeast. This may 
be seen by tracing any bed of limestcme ten or fifteen miles. 
gae peculiar shale, which is numbered 23 in.our section, is 
seen at the water's edge at Farkyille, on the Missouri riyer ; 
.^t twelye miles westerly, near the State Feniteiitiary, at 
In^yenworth and Atchison it is ki^cher. Most of JefiiBrson, 
Leayenworth, Atchison, and the southern part of Doniphan 
^i^QirQnties, show little yariation firom a leyel, and that little is 
an inclination to the southeast. 

Among the greatest angles of dip which we haye noticed, 
Is one extending &om Lawrence to Lecomii^ion, where, in a 
diiftance of ten miles, it is oyer one hundred feet. 

It will be seen that this smaU disuu'bance of tiie strata is 

very fayorable to the openmg of coal shafts. No "femts" 

yfill be foimd in the beds^ and the 'probability of reiiaching 

..the coal at reliable depths at any ^y^i |K)int, mil be neiurly 

i^ertain. It also giyes us a larger area of the coal field, as a 

ibi^er angle of inclination would soon carry the heads too 

'd09p for mining. 

:. This portion of the State also shows a great uniformi|ty in 

the thickness of the strata. About one-fourtii dT the whole 

quantity of the deposit is limestone. South <^ the Kansas 

river, the Btrata show an increase o{ 1^c\axQ«a^^*dssA^^^ 
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I3i6i dBUes^ Mticaftpfmied ivitti a sU^t^ inareaae of dip. This 
ino^taite iH Ihickzi^ is yeit^iitiftd^fti Mdmi ootu%, as de- 
T«Ib^ by tikd oH tad«ilt horings. 

It ift wMl imdenAoodthat tiba^esstreme ii(^{ier portion of the 
Ckrid MbasUres does not coiltMi <^ <;^ the first ^pialitj, or 
edfoisi of ninch thicbiess. Thosci ]>eciilktt favorable con- 
dkioate of cMmiU)^ &e.^ wk&oh irare [ao importoot for the 
aceumnlation of vast amooht of teigetoble matt^ had began 
to diange, so that die <x>al was smafl in qnantitf and poor in 
qnaliiy. A fine ilbstration of ^s pes«u^ away of the pecu- 
liarities of the y^etation of the c6al period is to t^ seen in 
the banks of the Keosho, abont three miles below Conncil 
Gi^ve. It oonsists (^ a stratom of shale, two feet in thick- 
ness, fnll of the remains 6f the vegetaticHi of the period, but 
accompanied by a singular conyningUng Of the material with 
other substances ; and the vegietation shows less of the trans- 
formation frora its original state than that of the true coal 
beds. . 

A marked pecu&arity of bur coal ^eano^ is that while the 
remains of plants iie abundantly visible in most every coal 
atrai^om, feW passiaMy perf^ i^pieOimens can be obtained. 
Hiit do the shales^ ab6ye and bd^^ the ooal^ furnish us with 
an^ better. Enough eaa be 6iMn to giye the general charac- 
teitftiiBs of t&e pla^ts^but «bah)dj ev^ ean afiy be found 
which will designate the species, ilnd^ '. oonsisquiently, suffici- 
^tly perfect t(> dteei^e a phee'in atebmet 

• - • - 

sHeriois. 



The ft)Uot<riiig s^on ^HOd Ood ^feostfres in Leaven- 
i^NSMbK^Otiliil^, ii^ 1(90 i^t iii ^ edUl 'ihaft and stbout 
^iiifbe biAr&Sj^ «t>imeiA;idd tt^ ^ ^ i^pMesit 

tlar^r Hiiiob^ the Mdkfiit^ of 1^ iMMta in the noiiheitetmi 
pm6t I9ie Stete, abd 'if^prioiiifialtely 1K Hn^d ^rtent bodlii of 



,»»■ 



i 92.'^19'^em cf itt(^ ^iPobfetBiy eov^r&i^^ale. 
nb;8t^lt$ fe^ l%tit pfi^ to btttf fbifl^fimm linmVMe, 

sometimes cherty. This is the highest llmMteHet in 
tiEA VidMiy, btfng tte tapper bed, nMr FSrt Itatilki- 
worth, and from which much of the msMrlids of thft 
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Government bmldiiigs hftve been obtained. This ie 
No. 13 of tbe lEbssoiui Biver Section of YroL Swal- 
low, and is by him, oni page 78 of his Oeologieal Sur- 
vey of Missoori, erroneously put down as No. 1. The 
first members of his section are not found in the bluffi 
of the Missouri river in Kansas, or at Parkville, Mo. 
No. 30. — ^16 feet variegated shale, at some places bituminous, 

varying somewhat in thickness. 
No. 29. — 3 feet, brown, ferruginous, fossiliferous limestone. 
No. 28.— 18 feet blue and variegated shale. 
No. 27.— 10 feet blue and gray, coarse grained, fragmentary 

limestone. 
No. 26. — ^25 feet blue and variegated, calciferous shale. This 

bed varies in thickness at different points. 
No. 25. — ^10 feet shaly limei^ne. 
No. 24. — 8 feet shale and sandstone. 
No. 23. — 20 feet buff and gray limestone, seen well developed 
near the landing at Fort Leavenworth, also at Quindaro 
and various places in Leavenworth, Atchison and 
Wyandotte counties, just above high-water mark. 
No. 22. — 4 to 6 feet of bituminous shale. This, with the 
limestones above and beneath it, forms a well defined 
geological horizon, easily traced in numerous places 
in the eastern part of the State, finnn Kansas rivei* as 
far north as Doniphan counly. 
No. 21. — 2 feet hard, dark limestone, furnishing laiger blocks 
than any other bed in the norllieastem portion of the 
State, and is much used in heavy work. This lies at 
the wat^s edge at Leavenworth and Quindaro. 
The above sti^ta can be seen in tite bluflSs near Leaven- 
' worth and other places in the eastern part of the State north 
.^ the Kansas riverj comprising the hi^est hills and descend- 
ing to the water's edge. By the coal shaft at Leavenworth 
and its borings, sunk under the direction and calQulations of 
Fro£ 6. C. Swallow and Major F. Hawn, welMtve a contin- 
nation of the sti^atiiications as low as the. six feet coal seam; 
MfbiUows: 

No. 20.-^7? feet of shale, in;alining,near tjiemiiddle, to sand- 
' -Stone.. ■ ■ '• 
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No. 19. — 4 feet hard, gray and blue limestone. 
Ko.18. — (3 feet blue fihal^ 
No.lT* — 13 feet limestone. : 
No.'16.-^ feet bituminous shale. 
No. 15.-^ ieet limestone. 

No. 14. — 13 feet bituminous shale and coal.- This is the'po- 
sition of the coal bed which crops out on the Osage 
river, near where it crosses the State line, and is there 
about 3 feet ihick, and of good quality. 
No. 18.— 6 feet bluei limestone. 
No. 12. — 15 feet shale. 
No. 11. — 7 feet hard, gray shale. 
No. 10. — 20 feet blue and bituminous shale, with a thin seam 

of coal. 
No. 9. — ^2 feet hard shale. 
No. 8.-^ feet hard limestone. 
No. 7. — 6 feet bituminous shale, and a litde coal. 
No. 6. — 2 feet hard, compact limestone. 
No. .5. — 7 feet common shale. 
No. 4. — 2 feet hard shale. 
No. 3.— '6 feet hard limestone. 
No. 2. — 16 feet shale. 
^ No. 1. — 9i feet bituminous shale and coal. 

This, according to aU <d)6eFvation8 made in the southea^teni 
part of Kaosas, as well as in Jlissdmi, as contained in Prof. 
Swallow's Report of that State, is the position of the thickest 
and best seam of coal in the State. It varies in f^lnVTn^^wfl 
from five feet to six feet nine iacbee^ .The coal shaft at Leav- 
enworth was commenced in 1863' or '64 .to reach this coal 
bed. To test the situation of the underlying rooks at Leay en- 
worth, boring was first instituted, which verified the geologiqal 
calculations so closely that an open shaft, eight feet in diame- 
ter, was immediately commenced, and by August, 1864, was 
sunk 100 feet. The labor was then discontinued till Septem- 
ber, 1865, f»xd is now renewed. 

This Section is a guide to all the northern and eastern part 
of the State, wherever it may be desirous to sink a shaft for 
•oal. Nos. 21,. 22 and 23 can easily be traced^near the water- 
line of the Missoivi river, and in the;low ravines twenty miljes 



west of it; m^fHM mm'M ptAt^ 
of limestone can be obtained witmmliftfittti^lSfe; ^i&'4fd 
pass south of Johnson and Dongfig' i^AfflMd^ ft^^ stvSlb liS» 
found to thicken, so that, sAm^^m&jg^ii^iik^^^ 
depth of the coal seam Ko. 1 will be'pdla^j {&» MAc^M& 



aily aiafk may be stthk. 
fU'tliepi'efieELt^i^ts'c^^ df odr popn- 

the aid of our varioiiiiiraS&^iaa^ ^iiW yi^d ^ Md jr tkd cheap 
supply of fuel. But as popuKilSem liikl tk& <H)^mmii^ii <^f 
coal increases, coal mines will probabl}^ it^ stmk in aH- {AUIIb 
of the 22,000 square miles of tlife Coal iMTeawn^ of the 

PERMIAN. 

This formation, so little repres^ted in Nortii America^ is 
foimd well and ele8u*ly identified in SjBnsas;^ Th6 oh^raetttr- 
istic fossils have been described by Me^ and Hayden, aiid 
Prof. G. C. Swallow. The extent of the area of this epo<i, 
however, has not yet been clearly miEcrked out, but is qoHe 
extensive; and future labors ai^e neciedBbary to obtaiii a. Ml 
knowledge of its character, or the territory: <50V^ed by it TMe 
thickness of the Ferdiian-lraB pteeed^-by 7rof/Si(Mo^,£p(ytn 
obfii^rvations made 6m^g bta^m^iff iA the v^aHey d Blue 
^^i^, ai S6Y f^. Thi^ta^k^liSiB^ 
t^ gir^at^i*, plsa^tlig it,iA&b^^g io liig secttofli 3ia3& lit ^tBe 
Btt^lsiy IB&Talt^, ^OifeiM;; SddBo<!^ <^* Esnsas^p^ & 

li tiOi]»ii3ts imB&y''0{ (S&iSi^lAom t;dA^k^ dfaateB and 

- "ti&iB of liindBtbii^. 1^^ iS^r are ft^tiently qoite impwe, 
%^,lK)i]totub49d, ifikdi^ limine is IBtind, yAMi 

ISRIASSIC, 



.-, I 



tell, and pr6MMy-'tfi6 Jiti^ie, ^e t^pt^aeA^tM % 
a belt of territoiy crosein^ ttie S^titllk^ ibcS' SRfi&[d% Hill 

•4iittii it; m^ymik m^^Sy^imtM, vriof^ rtn- 
Wi^ Mmit'^lM Hi^'M!^ ^^ fiAte&tions. l%e 
M^-iitfe^iliiMU'iJf ^Bi^ fife m^ have t^ 
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^imd are OndthidmiteSy or foot-printe of birds in sandstone. 

Wefonnid but one slab, and that contained only four imprefr- 

"■•-»-... 'rf^V' 

c^ns. The locality from which it was obtained was abont 
fifty miles northwest of Fort Eiley,in T. 6, JL 1, east of tihe 
rixth principQl meridian, on the top of a sandstone bln£^ 
about one hundred and twenty-five feet above the KepublidOi 
river. The slab was much weathered, which injurte the dis- 
tinctness of the minor markings. There are two species, bocn 
three-toed and liptodactylous, and new. They belong to £he 
long-legged waders, the foot-prints of which have been so fre- 
quently found by Hitchcock, in the Connecticut sandstones. 
T&e lengtih of the tracks are: the larger, five and a half 
inches, and the smaller, three and three-fourths. Those inter- 
ested in a detsuled scientific description, will find it in an arti- 
cle published in the American Journal of Science and -Arts, 
vol. XLI., No. 132. We could find no other tracks in flie 
vicinity, yet it is most probable tliat they will be found in other 
plaices, as the deposit has a long extent in a northeasterly and 
soujEfiwesterly direction. 

lV"e cannot speak with confidence in relation to the geolog- 
ical age of the strata which contained the foot-prints, as we 
found no other fossils near the locality, except sificious wood. 
A row mUes distant we discovered some impr^sions of exoge- 
nous leaves, whicb we suspected were in the saine gebli^cid 
noiiiEbh as the tracks, but were unable, at tfie time, to verify 
k We are ihcKned to platee flie dejikjfiil as high up as ^he 

Vke t>eds of s^dstone w'^i'e much clbsfir^ fibm th^ir nor- 
niffl condition, principally catfsed by Sie presencfe of di^de 
6t iron. Tlie stratification & n^t regiUar, much of H 'lowing 
a& ot^liqu^ depoisdt, vKth otber indf^tos of slii^al-v^ter, at 
me' 6nie the tracks \v^e lAade. "Warn btHet f(]^pHnts afe 
'iR^d, it will become interesting io ^uMlitib 'k Vkiitipfirison bis- 
tween the age of the Oonliec)ictit''^ey i9(^^ Wi tbat in 
widch these are fotind. It will ttoi^^ #'t 6b t^th: 

He Cretaceous Formatfon is tept^^ii^iA^^ C^^ 
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no definite examination has be^n made to show its extent, as 
it lies inostiiy beyond the settlements. Ohalk is said to lAre 
been foalid within it. In fact, one spedmen was shown iiBi 
obtained on the npper waters of the Solomon/ which had ail 
the fine, loosely-grained texture of tme chalk, and we hare 
good i^eason to believe that an abundance of the atrtide'' will 
be foiind. So far as onr knowledge extends, there appears to 
be a closer resemblance between onr Cretaceoos and the 
English than any other in the United States. 

DEIPT. 

The materials of the Drift epoch, in this State, consist of 
stones, gravel and sand, usual in other parts of the United 
States, but in less abundance. The larger stones attain the 
size of true boulders, being sometimes ten feet in lengthy and 
weighing ten or twelve tons. The most frequent are a meta- 
morphic, stratified, quartzite rock. The metamorphic actiofi 

• 

has been very thorough, giving the boulders a hardness equal 
to common quartz, and on that account they are frequently 
known under the name of ^' hard-heads." They cannot &il to 
attract the notice of most persons, as they are so unlike any 
other rock that may be found in ledges, or in the stratified da- 
posits of Kansas. The original stratification of these meta- 
morphic boulders, is shown in the various shades of pink and 
purple bands, which give many of them a neat, ribboned i^ 
pearance. The characteristics of the stratification are ao 
much destroyed fhat no devage exists in the course of tlie 
layers. Sometimes they are dotted with white quartzy peb- 
bles, which were rounded and water-worn before the original 
stratification. The' large boulders are usually angular, and 
not much worn by water. In this respect there is a strong 
contrast between them and the small pebbles, indicating dif- 
ferent starting points at the time the Drift agency commenced. 
The pebbles, usually, are also of different materials. 

Kext to the quartz rock, boulders of green-stone are the 
most frequently found. A few of granite and sienite are also 
seen, but seldom as large as those of metamorphic quartz or i 
green-stone. They are also more water-worn and less angular. 

AjssQciated minerals are rather rare in the Drift,^ t^uough 
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comeHaD, hornblende, feldspar, and, sometimes, agate are 
foimd. The deposit is not deep, seldom being seen over two. 
feet, and more frequently only a few inches. The large, 
boulders are found as far south as 38 deg. and 50 min., or ^n 
miles south of the Kansas river, while the small pebbles may 
be seen twenty-five miles farther, as low as 38 deg. and 30 
min, of latitude. The large boulders are found quite numer- 
ous in the Potawatomie reserve, on both sides of the Ejinsas, 
frequently numbering fifty to the acre. They lie on the tops 
. of the bluffs and high prairies, more frequently than in the 
lower lands. We noticed one near Mill creek, in Wabaunsee 
county, on a high bluff about two hundred feet above the 
valley, which weighed fully eight tons. Some still larger, in^ 
duding one of greennstone, are to be found near Oskaloosa. 
They are found, more or less abundantly, in all parts of the 
State above the latitude named. 

The original deposit from which these metamorphic bould- 
ers were brought, in the great Northern Drift period, is un- 
known ; but their marked appearance is so peculiar, that when 
the country to the north shall be examined by any geologist 
who has seen them here, they can be easily identified. Owenj 
in his Geological Beport of Wisconsin, Iowa and Minnesota, 
has identified the nearest metamorphic rock, on St. Peter's 
river, Wisconsin, four hundred miles from the most southern 
boulders in our State. Also, on the western shore of Lake 
Superior, and Lake of the Woods, firom seven to nine hun- 
dred miles distant. Li Europe, larger boidders than these 
have been transported, by drift agencies^ over more distant 
joints than a journey from, Lake of the Woods to E^ansas 
river. 

No marks of grooving, stria, or other glacial action has been 
seen by us on any ledge in the State. The Hmestones, which 
crop out in every county, show no disturbance such as a gla- 
cier would make. The fragments of the strata in the bluffi 
or hillside always lay so uniform as to show that nothing but 
the present quiet agents has aided to drop them even a few 
ibet from their original position. Only in one instance have 
we noticed a boulder with the marks of stria upon its surface, 
and that was under such circum&tai\ce& ^ ^Ilon^^ \k^^3&s5^ 
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must have been made before it left its northern home. The 
wliole circomstaAces show that however strong may hare been 
&e afstion of gbtders in driftiDg these efatics across the waA- 
try in other places, they could have owed their present posi- 
tiotf in Kansas only to icebergs. 

LOBBS, OR BLUFF. 

This is well represented in the eastern part pf the State, 

particularly on the banks of the Missouri. At WyandoUie, 

*■ ■ ' • ■ < • ■-, I. • 

i^i^th of the Qity, it is nearly one hundred feet ip thickness. 
Extending westward^ it. grows thinner, and at fifty miles the 
deepest deposits are not over thirty feet. Still &rther i;y:est, 
it almost entirely disappears. It is the same formation so ex- 
tensively SQen in the Missouri and Mississippi valleys. I^ir 
Charles Lyell, in his visit to the United States, decided th^t 
it was the same as the Loess of the Rhine, but the fossils d,q 
not show a perfect identity between the two formations. 

It consists of thick beds of fine, brown marl, often heavily 
mtermb^Udwittclay, 80 much soas tobe used inthenumu- 
l^ctnre qf biick* Ijs color is owing to the presence of per- 
o^de of iroft^ J^jjingled with the more recent vegetal^Ie 
Bpoi^d, it fo^jqpis ^ xi^ SQil. 

To this Ibnnatipn belongs apart, at least, of the bones of 
the ;^9£astoclQn, ^hich have been frequently found in the State, 
^few years ^o^ part of a lar^ejaw bone, contauiing.tliree 
t^th, was fished from a e^tream near Osawatomie. ^t waa 
«£)nt to Qt)ip, and all trace of it is lost ; but frpm the verbid 
deficriptipn of those w:hp jsaw it, the hopes must have be^longe^ 
Jk> the Mai^tpdc^. A large tooth was shown us, which y2i& 
found near Emporia. It was the sixth molar tooth from t^ie 
\oi^et jaw of the Jlf^todon giganteuSy and belonged to a l^ge 
,«{id old indiyidi^. The three antei:ior ridges were worn 
Jjpronghthe ei]\jLmel, and the last down to its base. The os 
f^^pris of anot}^,er,foi|nd near Manhattan, is in the cabinet of 
th|&. Statue Ag^ct^tural College. . The smallest circun^firence 
of the shaft n^eai^^s fourteen inches. Both extremities of 
t}}e bone are gone, bqt it still measures thirty-three inches In 
length. QriginaUyy it could not have been less than thirty- 
eight or nine inches, which would indicate that the entij^^ ^kel- 
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eton measured about eighteen feet in length and twelve feet 
in height 

We hear of several other instances of portions of the skel- 
etons being found, especially in the western part of the State. 
This animal, with the elephant, must formerly have been a 
common tenant of our valleys. 

ALLUVIAL. 

The Alluvial deposits in Kansas are so similar to those of 
the other Western States, that no particular description be- 
comes necessary. >^ 

The river bottoms are usually broad and level, but well 
drained. The thickness varies from five to fifty feet. In 
various places in the valley of the IN'eosho, unaltered wood 
has been found at the latter depth, in the sinking of weUs. 
l^e material of this alluvium, on the surface, is very rich in 
vegetable matter, and, in many places, furnishes a nourishing 
soil throughout its whole thickness. In some cases it is, in 
part, composed of modified drift. At the salt well in Brown 
county, a metamorphic boulder was found fifty-two feet below 
the surface. 

The humus or vegetable mould of the high prairies isfix)m 
one to three feet in depth. It is the usual development of the 
prairie features, so common in the other Western States. It 
is the same fine, black, rich loam, which has become noted as 
the most fertile soil -in the world. No better exposition of its 
richness, in Kansas, can be given than to refer to the Agricul- 
tural Beport of the Patent Office, since Kansas became a 
State. According to that high authority, in 1865 it was the 
fourth of the Western States in the production of wheat to the 
acre. In 1863 it stood with Missouri at the head of the list, 
and in 1862 and 1864 it ranked entirely at the top of the list. 
This shows the character of this Alluvial better than any de- 
scription. 
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COAL. 

In a State where, to a great extent, prairie covers the sur- 
face of the coantTT, the qnestion of fad becomes of the first 
importance. Kot only isa cheap and abundant snppljmaM- 
rial for domestic purposes, but it is equally necessary to drive 
the steam engine for the manu&cture of the hundreds of arti- 
<9les in daily use. In this respect Kansas is amply supplied. 
In ahnost every settled county, cioal, of varied q[uality, is found 
near the sur£EU5e; and, as we have already shown, the Goal 
Measures, with good wotkable seams^ underiie about 22,006 
square miles of the eastern portion of the State. As much of 
our coal field is the cropping of the upper measures, it follows 
that most of the m/o^ Coal, in all but the southeastern part 
of the State, will lie in thin* seams tod be of an inferior 
quality. - ' 

A nofkice of the sur&ce coal, as itis fotmd in various place^ 
will illustrate this subject In Bepublic eounty, the highest^ 
gedogioally, being above the true Goal Mtaaores, we find the 
}i^te variety. ISie tfaidBesfe seam whidb oame under our 
obMnratieii meaiRifM;fweiify«6igIit liidieB; but the middle 
portion wa» mudE'miBg^with'a.cIajrshrie, andiheuppflr 
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parts, though burning readily, proved an inferior article, jiAdr 
ing a had, snlphurouB oder, and much ashes. This locality 
was in T. 4, south, R 3, west of the sixth principal m< 




coal crops out easterly of this, in Marshall and Nemaha coun- 
ties, but usually of less thickness. Goal has been mined at 
various points in Brown and Doniphan counties, but seldom 
over twelve inches in thickness where seen by us. It was a 
little better in quality than that in Bepublic county, but still 
usually an inferiot aAt^e. ' li waj 6^'liyht b6dy| and contain- 
ed too much sulphur to be suitable for smith work. At Jor- 
don's farm, twelve miles west of Atchison, it is mined in a 
seam of only ten inches in thickness. The then high price 
of fuel alone could have justified the was^ of labor on so thin 
a seam. At other places in that county the same vein crops 
out somewhat thicker than ,^t| Jordon's mine. In Jefierson 
county, near Grasshopper Falls, and at several other places^ 
coal has been/obiaineii, :b»t idj joPoplaee i^een. by jodbwasiithe 
seam 0j^Q£>£^«eDinelJifiBlL4(ihifi^^ Ml^vonworfh 09UiMl(]r 
tibecf < Sta^jDgeh otal'; uhab fae<^n;ji6iQ^ t0j(k'e0i>${de]:abte: esci^M^ 
flxid^ owin^ to thBf^r&fjk^dmtibii^fy^^ 
market. I .Tlieiiseaili^ sfhtmAMt opened )i30ixth«i3igii&tMiig£brr 
twelve Hi]|es isoia ItteavjieoEiwosth^ wa& bbdlit thnoe f MHin &Askr 
nessa . I'^PbieiJBaqddlfiofv ^^ hrjem,^e)8&ima€^j09JPg^ 
4iiidJtop[lin4 botfemf beinga^^aafcaUeHfo^itg^ 9£d£tt^«(«itewfaat 
ttii)^si(m&. In.dinifltingxdntQ Idiefdiflia &?ir^UlJiifa;(^;t6e<vI^ 
4tirf»'niflheJi in3Jfdlcilit^riadf^i^aqtitgB^^^«ndrtfi'<^ 
aboUdbii^ : j2EfarBe[oa;^i|0Su(£i3ft^^ Uttle 9tob3|p9*^ sev^ 

iSMl c^eiugihareiUetadnikde/]!;!^ 

lAkts&m ineheB in thidkoBSSioa TUd^anccjteaiit/appdfllKKl'jabttke 
surface in several places in Wyandotte county. Manyjiitilii^r 
^faM(S[ aebenr/ itai^MuidiiadghVliiecindBiicmQdiJlyi^ of 

AeiJ^s8i^X^f;batiUii3S(^j4ie[fl^^ dobwitiifej^Jfolmi 

d&4bdtervai^ilBolAyB(^ libelsnifoeax^ 
tttsneihxtkalipKt dbbbt ante^Udbiite aUdbld^gMdei^ 

'h^!^fmiii3iJli>^i^ M«adyktia&^ 

ket at fiigh prices, it has been mined with profit 
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South of the Kansas river, in flie middle ^M^^ikilriAA'^ 

antiohly W6rk4d^iMibS[<$imlly> bif mm^lto^afttiift^ 
cod i»ofotaiiiodfifi iMH»rotfi» iAu$M^Uy^iit#^|!)ij^ 

liQlt^ Bof fi^iiDheiibatoJed^fi^ in }Mt!t^^''¥k^'l^m» 
iftifi^dM t^V« 'to «bE«6m^iili«lie6. nilb t^e Vicitifty'^^f^iM^i 
rMf^ « i^mllar &&eiii[ilk»kmMY/^^} In^B^^tmMiA^cdtd^ 
onitheiSac uadi-iFoxr Beilidry&ilii^^ itfte^n "Mi^^ soti^fv^^ 
CmaiM<)itjr/ir^am^ji»>ibtidid fifte^ to e^lit^n i«[^eB;iU^ 
IteibMW'v^otk^;^- A* peMNicm^<^f $t!i9 6f a^ Wy g^'qt^ 
l%i}0^itt>a|^>eimi'in vfitHoud ^places toward ISe(>«^ <3reffekv t^' 
note* ith^riatt^ plsiitts^ ik'^imi' Qt^sesp catigbtf Ih^ 'kAk 
b«hi$d • iofs vflfe^^j^flj >«^€toBi.n Ar'BYlittew^ff i[)lii^*in''Osag^ 
c^ttfityi d^ kiis {^»i mlifeQ H^^a better ehartt«ter- than i#* 
iiduaUyi'ftiicffi^iri tS^liti^ ^ < •• «' ' •• -' ^h- 

i'3*e variilile^chtttti*^i«f<rf tte)''d«am initM -yidftitytt^f 'IWi^' 
ling^ipiie i^diii^% Jth^''{l^fiibM«ifies^^f^^^ 4he trp]^^ 

pia^n:j0f th^€»«iai Midsi^ tlK^gh the-'^u^St^^^apr^ittg^^ 
b€itte£>diJ^iKJ» 'iiiktflll^^fitid' ^ othKiri tpstU^ dT 1^' Btiit6 «i€< iA&' 
8Miie>^3Ciiogieal^ltitbd€i. : At Dkgc^n crk^ the Vein is ei^f^ 
cttiHincbes-'Siidk!^ '^^iiiO' ftiitos 4)3&1ii, ^her^ it 1g wd^ed W 
Mvj iMatf)ie^0 &^lii^ill^^l borizoQtlitrdrid^ ^thre^ h^nndrdd * ftM^ 
loDi^ib vatfies^tWiftifiwent^ to 'twentyi^igbt^'indiek i(>n> tiiftp 
ftrflk ofjfMrs/^ MosriQ^Iofflidi^imile 'fiiitth6r,'it is^^bnt eightieMiii 
laiihes/ a»d^^iJtiLd^Sook'i»iQ^>^n the ad>jlfygf^g &kn^^^ Is 
di(iibut:elgbl»w/ '^>lM&i6bal i»<)f ^ fair c^ality^'^tnd tho 
sded^ftd pOi^oiift'^ee'lroitinsrulfftiA^ "^-^ -'• Ji'^;*-; -v? '^-nf '-! 

=' Ob8*> htte^ ^been-'Afe^iP^f litt 4tf ' nud^rtiiiiep^te pk(«*/'iiii 
Tari6ttfi(''cocmiti^,a){it''^k%h^^ beeti^h^a^ to vi^tioWth^ 

(^i1Mi^uiM'^^^q?b0iqiibh^4»:s^ld^^i|^^ Wi^ 

markable than its yarying quantity* .^\Aiv«>wuBi-^tv«M^i5?w>'Sw^- 
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msHi a cheap article,'' at &ir profits, shbiild be at least foift 
%St,m-11»ck?ies8.. ,.: -i.^.?. ..'r :i /i-i/i: .;:■(!•:>{ -■ U . in. ■ -; 
r^^Oftf^ !U»i!^^ of oprtiiL iowr. ^«e.[f*ioh comW»6* 

a,9^li%im|7FU» qii^^ wd tfaj^fiflg^v^r.-ajt tiiose meirtioift^ 

Qfiftge^ i^ Xinn wdBpa^Pfft^Woikiies, Actar the £aiu»9 «ad 
Miseoiu^ State J^;; :^ theQ^q mymim» plates in a s^xObr, 
lifjQS^erly ^^^Qti(m fK^o90 the Stftte intoijie Indian Territory/ 
It al4o crosses .MisiK>uri,in a.tiortheastedy directi<)n, mA: is' 
m^]i§^ at Iiiesi^gtan, on the. ]!d^^ It is a good 

article/,of bituminQns ooal^ better, w ibe: aXfei^age, than the 
other se^UQ^ de^cribi^. Above thQ;Strat$ of coal is aboet two* 
fecit of shale, which:;isoyerl;aidb7abedofhardUme8t(»]bethat 
^IKirds an excellent roofing for the mine. The pther^ and in 
all respects the most important coal: bed^. crops out in 4itie 
canter of Cherokee i^ounty^ crossing Cow <&*eek near its prin-' 
cipal forks, and thence running at the surfi»ce ina sonthwest- 
erly direction across the State into the Indian Territory. It 
measures, ii^ several places where it has been slightly worked, 
five feet six inches to sixfeetinine inches in thickness, and 
averages aboxit ^ix f^et The Qoal^ I am informed, has been 
taken froop'Oberokee county to Granby, .and other places in 
Missouri. The bed extends in a northeasterly direction 
aeiross Missouri, to the. northern part of that fitate. The 
seam isJthe same that is wrought at Boonville and near Hud- 
soo, on theOharitony tod at both places, is about six feet in 
thii^e$s.^ In tlns^State, as in most places iii Missburi, it is 
of excellent quality. , , In€Jbei*akee cotmty it appeara in the 
op^n prairie, where th^^ is but little : Overlaying soil. This 
is first removed, and the mining is in the^open air. Where 
it is so deep beneath the surface ; as to require-4rifting, it is 
overlaid by shale suflBloiently htprd to afford a fiaur roofing. 

Thje last two.aeama are the best i* qui^ty and most per- 
8]$te»t in tbipbjne^ and uniforo^iity of ohaf^cter^^f any in the 
State. These, iH^l^ all the 9trat9 of ;^e. Coal Forxnation in: 
Kfoyi^ dip on ap average of aboujt, three .feet to the mile 
toward the northwest^ and: are; H^WM^ fy^jW^ ^ Manhattan 
ai^ ^Prt Siley, wherei they 4W¥P^^ ^J^^t ^^ ^^ore recexit 

*atc TflMiiifl Bgport, toy eWalloWi; ' ' iN!!'l 
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whdedf the east^^m part'^cf -tlid Sttte to tUatf-ieikeiiti 'Bt 
fact) eveiy geoIo^aain(M^(^n'%]i^^^^^^ li^j ^onfihrl^ 
ably, f&rth^^'W^ fn a poeihon nekr^ totbe soifa^ than 
many of the coal beds in England, which are there wrought 
to supply that conntr^' with fhell These two 'Seaims^ we hes- 
itate not to say^ will> 4ielt»fter supply the Stdtie with cotf to 
iheneglect of |dl'ot;l(€^; and perhapd'the O^^ seam will 
be ultimat^y disregarded, and only the thick Oberokee bed 
worked. They are btit a Utile ova* one Irandred feet apad;, 
in a vertical position';' taA when once a shaft from the sur- 
ftu^e has penetrated t&e strata to the former, the economical 
indacements Will be strong to go an additional *hnnd3red fb^ 
to the latter, and work in a bed of ecfsX six feet in thickness, 
instead of one-half as mnch. The advantages of working in 
a thick seaml^ instead oS one that is thin,^s very apparent; 
On a vein tibat is twenty inches thick, in drifting, a man does 
well to obtain twenty bushels a day. On one thirty-six 
inches, he can i[>rocure sixty to seventy bushels, and if it is 
six feet he can obtain two hundred bushels. Where the bed 
IB less than four feet, he must spend a portion of his time in 
liemoving the shale above or below, in order to make space 
sufficient to mine the coal, and thci removal of this shale 
IB more than his labor on the bed. In addition, the 
machinery recently invented for mining coal cannot be used 
to advantag^'unlesB the coal is over four feet in thi(A:ness. 

The objectioiis to deep mining, after the shaft is once open- 
ed, is more apparent than real. A man can work as com- 
fertably three hundred feet b^low the surface as at thirty. 

The cost of raising the coal three or five hundred feet is very 

• ■ ... 

small on each ton. The greatest apparent objection is the 
tarouble. which may occur from the iioflux of water. This, 
kowever, is net so great as in many other States. Aborit one- 
Ibufth of the total thickness is limestone, and tiie other thtee^ 
fi»^rths are lihiales. "Die great proportion of the latter'"iS 
cbttipbBed o^ day,^ which does not allow water to penetrate 
^eely. Those who Have been obliged todig deep wells in ISsta.^ 

m ■ * • . I ■» • 
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* These day shales are frequenay improperly called soapstone. The latter sab- 
«laii ?e is aot ibniift in the State. 
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1^ know how slowl/ffiSN^a^ f^^t^tes these blae shalee, 

^^^^.ootst of the shaft }B ^e QBly-r^eriejas it^v; Xh^ 

95,|ljQ0afiwrMCHiL^ hw<?^lfee|; M:V9c(Mik>4^tb. i o^^h^ 
Sg9e,<^>lHi^m:/lg6^ji^ tbift *;}Mi^g;;))ii#kei^ 
cflgtfjwjkor^ . Tthe WftgiTi coistw^ift «feQP*l 117 pWi foot, ,^ j:4i; w 

tfe|ft.jw5^^jati.tlw^.9^ ,y^w:%r§:ia^«»5^M/Jt^»^.ji»^ 
W^Wl?^^ afi;thi*!?flu<*»W^iil^|9Wi fig^ 

\5J]3[^l^jj)?|^ it , J^.^pi9apij^f rppal^ feet. M^ ^ ■ on*)iailf^ 

^i^r^. toQ,. :In other wor4%)ffl^9nS^'&ffl*/Qfi«;ifttwu^ 
^j% ^ the. oaat^njL: pftrt ptth^ Stftte,/bf» »p4^ ifc^ V*;.ltoJ 

oft jCS^l^rafid w^od, therefirt^)i».qWteciirtByep^ Q^^imKA 
^Jtiaj^ been.Yac^^ .^ywlffl>gJBpom:^e.|^ 

s^l^lf to. fewo. cor^ of gQ94 ^, hard v/H)d^fo^ hwtiog; jpijta 
g9fSie6. jSJ^e.the foraker:%ai?e; theft.6,0Qft00Q:«;p8',of i?orf 
^j^equaljt^ 9,000,000. p^ffds. of ;woo^ ejc^imveoff ibi$i^Q^ 
sesua i)Sf gg^aal.tp l)^iO|S9 coi^dd of iW(09<i ; ^i^t^i^.;^Qn4>i£aJ]^ 
-I^SWWj; llrT^PW) £fqa^uq&iaai^j) i wemicoyi«edrhip* fore$fc fi#«fd- 
i.«g,Qnp.hajj4f/Bd 09^4^ wood.)^ tJ^iwy^^J^P* SAT^aqimje: 
D^^,, or. ^s .than., sixt^^^.tgwiipiiipSipf ,thB.^ 
8^,^ w<^i4^^eqiLaJj .^he,ffh,Qle foreste.^t Ahe Sjtate. , ,WW qm 

.3^ihas.^fie& fp^iid,, j^9i9.^ta!t^ps,;that the c(>iifiumptio& e$ 

t^B^^pd thj^lfH)4 fljQiuiii lut.i&ii fei^jib >tUii]m 8i^j\ 

24r,0d0^0 tons of coal 6om uader its -streets and: lofti, so 

.-♦TiiV Oft* (li f)n''«0 ♦•Ml •^\- •*> 
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that the supply, for all practical pnrposes, is inexhaustable. 
We must recollect, too, thaf fi^^^'do not affect the strata be- 
low, and that the coal may be mmed under the Missouri 
ri*fe¥^ feasily arid ssimfils ^yVfe?e Ml '' " ' '^'^"^' 



cA^^l^te not to %^te their rfioriejriii feilSekY&in^^'td'pVoeur'e 
cWflf^ffi th^tWilstfrtkceieto^ "lfr6i»g,of theM^c^'sfipj)fy 

a fe*i%fuet. liet corfiptftfiegbd foriii|Sd &^ 

to op^ a'shaft'at ea:6ii'hh{i6rta&t'i^^ 

ply ad <5heaJ)'fael for domestSc 'JJUjt'poAes, out steam engine 

■ I I, •i''tf' -i-i ■*•■•■ "' ..* 

caii be suppliM at so Tow "& rate' that manufactures would 
sobn spring lip iamong us. yjJoail' otight n6f^ wlien^capital and 
cdiftjJi^tito eidi^agelti this ^^tpn&e\ f6's<^ll in oiif towns for 
inorethan a aim^ pet* bu^hfel. - rV: ' ; ' \' ' 

' We &tid iiif6ttned by Several gentlemen of reliafcilify, that 
thel*6 is a^ oxteiiSive bed '6iF 'lignite' cpdl in the Western part 
of 'the State, abittt 125 mileS'teom Fort Riley. Jt Is of.the 
Idni4'f6und near RicTi*inond,'Virgiiiia', aiid Was th*ei*e miti^d, 
during the i^bellion, "to over a thousand feet. It crops out 
iii'a norffi^ieriy and/southweisterly course, across the ,!fte- 
put)lickn, iSdlomon, Salitfe aAd^l^oiy Hill rivers, and is rep- 
res6iifed as bemg formed in a ieaviier bed thsiri thbs^ in the 




necesfi^ry 

poi^t' of coal, feut enough iS' known to settle'me question 
that' ihlit portion of the State is not defidenf ifi fiiei; ' "' •' 

LIME. 

Good lime is furnished from beds in various parts of the 
State, and is so common thiit no particular notice is necessary. 
Wk beHeve everyi ootfuty in' thc^ State is furnished with an 
ftltoddtiei$» df tMs most titefbi artide. The nnm^h>ud istenfe 
MtkiilfirilMt bm. IJlrndBtone, wMeh may be seen ia^ &^(Aif 
Um& ^'^ty^'8t(D¥rftef4itfm4% and qttiOity of the mate^ 

.0(fOJt/)f *;f I fif;lv:»nv.cf<» v'li :.'.-•'!. .■■'•■ ■■,■ .■•''*' ■■ w' 
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Marble is but a nice variety of limeetQue, wbich has afLoe^ 
spfty uniform grfun, and is .snscefjtiblQ ipjf . a higher pojiali than 
the common variety. The best marble is' foynd either in tihe 
older formations or in that portion of the more recent wbich 
has been, subject to igneous action. O.ur lime strata jsrlucli, 
furnish the best marble, do not yield large blocks. But, in 
'many cases, slabs may be obtained for all purposes ordinari-. 
ly required for internal uses or ornaments. They take as 
high a polish as most of the American marbles, which are 
firand in the markets of our largOvCities. We have seen spec- 
imens from Fort Scott, Mapleton, Garnett, Burlingame, Law- 
rence, Doniphan county, and oflier places, which compare 
jEpTorably with the same article jBrom New England and New 
York. They are of various dark shades, seldom either white 
or black. The best vhich we. have seen polished was from 
the hydraulic lime stratum near Lawrence. This is of various 
shades of bujBT, sometimes inclined to brown, often taking a 
jSne mellow tinge which is truly beautiful. No attempt haa 
yet been made to work these various beds, but there is, good 
reason to conclude that, practically, the marble may be applied 
to. any purpose in which the article is used. Undoubtedly, 
there are many other placQS in the iState where as good mar' 
ble can be found as at those named. As the wealth of our 
population increases, there will be a growing demand, which 
our home quarries can easily supply, without sending beyond 
the bounds of the State. 

HYDRAULIC LIMESTONE. 

: Hydraulic Cement, "c«menV Or '^vaterv lime," is mudjt 
used in our State. .^^EoiDaii cement" is a nice variety of the 
sfune article. Hydraulic limestone, or thj^^t kind of limestone 
wjbich contains the usual ele^^ts necessary tp :m$ke; good 
cement, is found in varioua.paits of |th^€tat0« The £n^i||r 
ScMnaa cement is made &om nodulesof ptiigneiaan.l^^ 
called Septaria, which are found disseminated thrpughlhe 
London days. These Septaria, like the magnesian limestone, 
are composed mainly of lime, magnesia, silica and aluminiu 
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Ih KuDsaa iiiey are^fonnd in iiiimenxte>^acdt« • We 
xpany on febe banks o£ the M&rius des'Oygne^ isi linn dbnnt!^ i 
in Douglas and Wyatadotte odvriitieBy.dra^o The po^ 
came nnd^;6iir db^rvatitm were sliftirliBga]he)tu)td.at Ghrffibs- 
hopperFidls^aboiitthi;^- miles noili^^ Tbegr 

are usually dakl: .brown; and. of i^aMotm taklttire, but ui::a feikr 
&om Bnrlibgameand'Don^aB weftnindliie snlphuret * of lead 
and zinc. They am nsnldlj smi^ .weighing from two to ten 
pooiids, but those in Liniii conirty measnired' thirty inches .in 
diameter. In all the localities they originatediili ^tbe day* 
shales. Strata of hydraulic lime are, howevef, ibund so £re-: 
qiiently in our State,, and more eaoily obtained and ^orkiM, 
that it is not probaUi^ that tbesio' S^taria will be used, on- 
less their; qusdity' shotild be found superior to the other hjr 
draulic limea^ ' 

A bed of brown hydraulic limestone Was worked, about 
dght or ten years ago, by the late' Dr. F. Barker^ at his&rm 
four miles northw^t of Lawrence. Not being funiliar with 
iiie manufacture of the article, he probably did not succeed 
as well asa person of experience. Still he made a good ce- 
ment, which was used by various builders at La^nrenoe, for 
cisterns and other similar purposes. Many of the cistwns 
are still in use, with the cemmit in good condition. • They 
show a durability which cbmpares fiftvorably with the beat 
Kentucky cements now sold in our State. Dr. Batk^ was 
intending to pursue the bttsiness more systematically a^d ex- 
tensiyely, whaDL his death dosed tile ot>etra(kms. No one has 
worked the bed sinCe his decease. His ezperimJent, so fiEtr as 
it was tried, was perfectly satisfactory, and the stratum has all 
the qualities of a good hydraulic cement. Should capitalists 
c|evdop this branch of our resouroes, it would undoubtedy 
Ilea source oif profit to them, as wett as a beneittotheStatid.' 
We are now using cemttit brought froin Louisville, Kentucky,- 
a distance, by water,- of ;75Q miles,- -^rtrhen as good an -article 
can.be;manafiiotni6d;aa<Bieaply her^ and the- ^sl of tatuuh 
p^iatioi^ a large item,. odvdd be-saved. An additional' mI^' 
-vfuitage: would also be gained in having the cetneiit r^idy ftr 
use as soon as it is made, as it is^roll known that it loises its 

•Snlphidw. — — 
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best qualities rapidly after leaving the kiln. Yicat, the beat 



LB!9ioiiiusc( '^.•TtijiMB dcmfy UilVbk trap.^' 

bimg iaiAaenee ofiJIbit atiwiiflieiw^tfttd/nreil^^ b<^ 

fitamid. a firsts daw oftofaanfi^^ 
good'polislvand BidM^pifktjr^iqUib 
cither ^miBmi£mi^*'^atikimi, ^^ftff'^ootor 'vttrie» >i£k»mf < liilff^lfr 
bcown, lindin lailoiy cOBetf^give^ti &i^ >tncillb^'shddiiigy l9qfiMd> 
ta^obuffltaHaii; .v->:l •"■■: ?i*iil *>;!?;;=ii/-:'. •' ::.-in1'-' .^'j'.arl-. 
^ ISiis bed <tf ^diaulic limestone extends a(n*os8 the coontty / 
over Leavien^^rdi and' AitiiiiM; consnttes, 4iiBi ateo soiithtir^fil^ 
^1^ nearij, if not qnite^ t<y iOfe -sontheity bomida 4}§ ikeikal^ 
and probably it will be found to retain good cement^ ^)^lNip6<*-^ 
tic»iB the whcde of that eactensiveaarea. ' ' > - ^ 



iaEtoafaalysisof vartons!li!ii«usfedin' ibe wianufteture of 
cements, HaiwB ^mtO'^ diSetme&iXL khe i^lativi^ ^rc^^^^nd' 
dSUse elementes thoi%h produekig 'tan'^iMy < gptiA^ ^airttel^ ' 
Asjtbe artriiovv exists^ si praetitad test in liiel^ 
iac«f .dformore- impoitance thaii! ithe^^klysis, and it^lLS td^l^ 
hoped that the sulsject will be tiioi^di^y tedted <»!i':tl]da bed 
iiioirlinous places, so that :ill otafrlavgocitiea may be'BirppKed 
filom then* immediate dqK>Bltg^!witlioutl(^ 
postatKHL A very Mr^ buitiiotk^tioidi t6st maf be^^^ 
piadngHie hydrauUe ^estoiid iai'the ujtpcr |Mi^ 
miHi dime kiln, an3:givtng'S(rit imiform but loi^f d^g^ ^f 
heattihaa intiie'bninio^Utf the comnMm limes; 



» >; 
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GYPSUM. 

j^ypsum, or stdphate of lime, commonly called plaster of 
^9mf'(H^:^ plasterii'v' 10 tma^m(nwmtom places in fkniSM/^i 
A^lfed from ibtu^ to teiou feel U^^duckDesa eroasea Ifaa vaUearEpd? 
«^'J%JI9lueaadIattte[Blued]vett^tri(^ ievaamafes 

a)Ml^ertibeifgunetioit.'ijJfci»doefr:iBi&obaiikv(^ 
a«4 iMfrdMiwi'lltni^ hif^mias^ iilftlh^.iaA^inanaah 
tnie^>^ Ippm^^d^' ohiMibhtmifkimi gfaiBl«U|mri<7y*JMMir 

uSioyafterfn ggppsiiin that'iihr 
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imported into the pom' of Hew En^^d, and used by me 

finish of severftl iaoBetim ttar^wf^t, 'mid.'maK &taA terop^ 
ato as well as tlie Eastern plaster, making a nice, white " hard 
finish " to the walls. When' earefolly prepared, this coating 
is-nery BnuMitb,and m&j be washed as easily as marble, which 
it miuh resen^bles. . ,. , . ,. ^ ■ ,.;,.-, , ■ , 

:&iiot}i^f,bed 'n;as ti-aced from near the moath of the StUpe 
river^ on flie, southfirljrSitle^f the Smokj Sill, in an eaaterfy 
du^ection, more than ten.niilee. Af the po^t first named, it 
coii^stSjCrf several strata, from a few inches p two feet .in 
^(ijEQeB^i intecBtratified with ,clay shades,, 'pome of these 
^eau^ consist of beajati£iil fibpjns gj^jsum, varying ftom wTutfl 
to pjjik, and quite pore. At Gypgam creek the. bed ismaas- 
iye, atpoiinting to sixteen feet in tbicloieBs. Sqme of it a^ 
^nmes^lhe seleiiite. vari^ety, and otbor portions contain impec- 
(^' imbedde<I crystajs. This fieposit is a poijion of Noa. 6 
and't of Mel^k and Hayden's section of this psu* pf the State. 

"V^e are ui^ritied that the same deppeit is ^onnd at otjier 
points wi^n twenty mites, even thicker than at the localities 
named.^ Oypsuin is also^ound in.the vidhityof .the|B'aIt;d6^ 
p6s\te, on the Solomon, SaUne.and.Smo^HiIl river's. jV 

In the arts, gypsum is applied to a hnndrea porposes, . par- 
ticolarly in taking casts, in stacco work and other ornamental 
designs for furnishing nice biijldings. ,. Bftt more practically 
it is nsed by tlie farmer as a fertilizer, and in this respect it 
wffibein^idaabid.' - While'it is eModlentfolroropiiinvaribiiB 
wHJ^ tU'-great worth, t» the KuifiaS-eoil^ iBcamiflts in its h;^- 
groihetie>'^aBlitiy,',<9r'ViTtne as an^absn'bant and fxepof «^ 
t^ vfJfdale matters whiehorenB^oliH'piaatB; and|>«tietf- 
larly in retaining moUtnre in i rnnrlitinn rtfflt rfnttltTmitAtfltl' 
aU* io^e reota a[ plaotg ; imd- ttiw Mn^etactiHieliie^diTiiig 
aMd<eva|Kiratingeffeot«f thenuijudwiiidfc'i 31iiB4»itn-in^ 
■fftOaaiU^aiiJIi^ wl^ioh' Am .fiihaen nill nodily appreciate, op 
pMbUy in-tiwk '^riJoQii of .tbei.'St^ <iiiiich: aroiillablal1)» 
dnQ^i It ntaiiW-tiiemoisiiiv^toDicfa:s!^^;*to.tint'»t3Pqijt 
pfcuttgilat^- of 'M«ts,inaBiU9d.wjihvi^ ^wiO. SDnutimedbe saved 
lAnfaa^adJoinki^ flatd''.lHIl^b&■4riedlufi^l.lE>«n!lB wigli 
bushel of tlie powder, on a quarter of an acraiof..Uiid,iadli 



Uu]nir aidBcided>iiiiproYeme]xt in' thecr^:^ Ito effiM^ caa^tum- 

aQ J be deen foxuBevG»l ^l^em 

I . /.. . 
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We have noticed the presence of alum in .quite a nombejc 
of places m the State. At Zeandale it is foun^ in small crjBr 
Itals ; also, at SQveral, points on Mill creek, in Wabaunsee 
jBOunty. In the eastern gj^rt of T, 4, E. 10, .west, it is .foand 
in ^'connection witibi a seam of lignite coaL It is associated 
wi£b native sulphur. A similar deposit is seen on OhapmaQ 
creek, in T. 11, R 2, east, about twenty miles west of Fort 
Biley, with the additional associate of salt-petre or nit]:at0 of 
potash. It is also found in various places on the sbuthem 
side of the Smoky HiD, from Salina eastward, over a triwjt of 
fifteen or twenty milefe in extent It exists in a sufficient 
quantity to make a commercial commodity, whenever capital 
and labor shall become more abundant in our State. 

In England, alum is manufactured from alum slate and an- 
alogous minerals, in. which it becomes necessary to calcine 
and pulverize the material before the alum can be extracted. 
But in our deposits the article is so free that the manufiixHture 
will be much more easy and economical. 

^ FREESTONE, OR SAI^DSTONE. 

.r-^This is found in various beds scattered ia most every cotm- 
t^. The .bmldings in Leai^enworth, Lawrence and pther 
places attest to. its , neatness and uniformity. of grain. .l%e 
synagogue, at the former place, shows its good qualities for 
ornamental carvings. 

.. , Aside from its noes as a building iqaterial, its adaptatioa'to^ 
other domestic article ikiakes it important. We. have seea 
numerous grindstones i made of it, which gavp a;good9 sharp 
gtit . There is such a great diversity . in its eharact^ristl^ in 
^|t]|iB:re8pect, that great care should be taken iin^fli^l^tingr.th^ 
best; bnt^ when this is done^as good.whetstotiies ^i^gtindr 
flfiomeB can beinade hmre as are broii%ht bjf ou^.jcneiclMMRito 
Irom Bt Lbois«:-. ";::[■■*■' I .•■•' 
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So fax as vf^ httye fjix^ssme^i^ .^r^fff^^ tlie pn^o^^ 

pect4 are not 4<^t<^rii\g,i^t.atr i)7fllf,^pi),))€y^^^ nunpg 
Sta0. ;: ; .1ili«| geological chai«ad»r of i^|an)afKt^QB is not ^^t^ht'^ 
abte for meftaUo products. .Sat as a]^ >q^. |Qbe^;;vatioiis . liavq 
beenr oonlme^ itp the .easteni liid^&tiu:6/inyiCfitigatio^ on the^ 

■ 

western fix>iiljer xoay jl^iove ]a\o^ 

J%t?a^--rTb]B metal is fpi^d' m all geological form^i 

tiwsji bnt in Eiuisas, so £»r.as our ezaxqinatioins.hayQ ex-: 
tendedi the qQantitv is liinite4* At a few : .points, .some ore 
has bee^ foona. About foormaesBqnili^est from. G«mett, 
in Apderson county, is rather a fjijignlar deposit of irpn ore.: 
It lies above the lime strata^ in the open prainei andiaajgood 
article, and of a fair degree.of purity. Ko attempt has been 
made to develop its extent 

The range of sand rook bin£^! twp mSes west of Olif^oo^ 
near the borders of Clay and Wasbi^aigtoia counties, famishes 
alaige quantity of iron pre. JSome portions of the ledge 
QQDtained but a small peroentagoy whil^ at; other points large 
qnantiti^ ccmtained fix>m twenty to tbirijf percentage of iron^ 
Itlpeasy pf access and minings ziaasses of it laying loosely <^ 
the surfiu^e. But the great obstacle in its practical use> i^ ibe 
scarci^ of fuel in t}iat vicimty . Timber is npt; abundant^ and 
the sm&ee coal ij^ <^ an inferior quality. The iron ore, coat 
seqpiently, cannot be considercK}. as pf much practical value. 

We have been shown a specimen, of l^e^ brown hematite 
iron ore, from the western part of ;ti^e,Stat^,af very superior 
quality, an4. i^^taining nearly ; sixty per c^^of iron. Shpuld 
the deposit prove exteusiye ,^4 easy of ^tpeess from our pror 
posed raibpa^ itwp^ld bfivfiiluabl€t,,eveA iwere it necessary tq 
tramport fuel to the localify.! . : 

. Z^. — ^The usual ov^^f le^d, £rosn whic)^ most of the lead 
of.^mmeree is pbtain|i9dy:is the; sulphu^t or aioilphid^. . Jt 
ocepra most abnndaptly in the Siluriap jGmnation. The p^- 
cipal deposit of .t)ie Unitedi. States aud:Qreiit^taiaare^uild 
in it - In Missouri, lead^e^tg ib tfa^ l^W pftrt of the Cjoal 
Heasures. As all the territory of Kansas thus far exfiqm^ 
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by any ^eologifit shows no rocks so old, the prospect for any 

majie in mining fo^'flUd'tAr^;'''^^^^^ 

h«k^ 'gro^'^^Nft ^ 'd^bHd^'tiM^lii^ otit'4^^^%eno!8:«akVa- 

ad^^ M<^dld '^d^Sffltoi^be^ ^'^sbiphn^^H>f imt^^a/^mdm 

d^'tte&f! &6^l^^^nce.<^^«hed«^d^^'v7tts^a^ 

ability of lead being found in pay^j^ qtffti3^tki^l'^'t^)t«^^^^ 

tiM^yoin^^nb^^shl^^hfitf^b^'^^ mth ia pr6fitable^re> 

^'cJ^^'iS't^ gcAa^akd «tim4S:e^«M&^ 

2M8lK7^«o M'fii^iMb8^«r<»l^i^dN^ Who thitik th^ ha^ ^d 

iiiMkknjr'^riM%]3ii«itf , ii^ lb«tlc(>Mr6: ^^S^e^^^^i^ fi^ ^'^^UnSk^ 
dnced by the Indians. As their fSSimakmii^ 6(k^oi^hi0S§ai 

The geological locftlity of tin is similar to that of the pre- 
cious metals, but more restricted in its raxvgi^ It li%a \^^«^ 
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«aA o^ inafaOTrttihil^i?^^ 'i<JGUifc.'miifiDd3lttei»/or aoim 

of the State, however, is so fSsu* a geolog^tiri KtangAw^gpifc 
iiiat dulUi8j:poi^ttUer.t]ifl& flQm«rI(k»kigMoaK^aat^ 
^Jbre«gpKbfar}to tbd BiqrfiHiei ^>T]3ueiqiMt9diiifliiiiie;mc»e impact- 
9nt^ aAjhcnkeiis :ju)ik ifoiMd^mi^^ Unitefll States in« suEffidjent 
quantitifiS.tQ paj for working';: ' ' •./ . 'im'-^ 
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Petroleum, or mineral oil, is seen in nmnerous places in the 
State. The Indians have long, been in the habit of collecting 
it from the surface of springs, and using it for medicinal pur- 

,|N»es//iitia>foimd.n|[d9t$Lahmid^^ Wyaudotteijebtinty, 

.iMwli<to:bonlep.eoiaatiafesa»t^ 

.iMji)'..{;Mc- Ba:!^:Spriiiig%.in;.t^ 

no point in the counties named iildt<A»BpJinimatejihaii)aidi^ 
fii» ofrtfae AUC&i^plMit k &&imd afeied Bttn|r<diffiarent fdaces, 
tbatdt isixeasoiiatite to^ suppose itimt ^ ]ai^'hodymB^iesia(t 
belDsiv^i^ilObftnailose ji&tibo/claj)!? (shalesoiviinb^cxmi^ 
f0iAioiii^Atiba>d0pQsits fojuafiroa enioight.hiiqdred fqakHbdctr 
.tfa0(S^ao9^9fd»M]iiatMrib^^^ oome .Qp^iifit irwe 

thiirii.>3jjSluiii]!& ^^hd fimaAMx ipH^wgiyiantitifife it is probable 
tiiat^ilutviliba)bdbQfiCith^.fC^^ .rn uo^/ r;-, /./■.,,. -.iiu'A. 

t Cfaerc^Liiiat kft)imdloaih^<SttsiiHNia£itiaid^j^ norsh- 

tftflon^joia ite eabsiiMKsteglJitt/thaiiffigBto 

^ibAnente iof JtaiD (aikft jok^ci <Jika(fihts(;:.tiliieyotily.lUh^ 
loteiDBB^ Mdi 4m|iiiritiei^»iHB«iaini .;. Xbisi ^rill ; aiseovniffodiite 
bitnaiini(!' pi^'l') foun(|^^maD|)n)>iaoffly4Darticulu4}i in>Miilmi 

.ulf^(irtei\oaumi0by^4fdiuies& ttbe dSbte|tej[:Ilc(i|bBatuM«ft^^ 
^Attrvb^idl^' c%itp|ias£iritii)e&vt;fi^ h&seriiakkfed/ifbf ktifimva, 
AigioiaAnjVlAfrfQ\xma^ joonDtiaB^iaoddn^AherseLtt 

-.tfsilitaiyiM e«ff jqffl:>iji: oVl .Hf:jf,eij8 ooz/iui.:' .'^<Ii v.«i \y:^n\\h 
Every one familiar with the historj o^ tk^ qVL Vsk^s^^'ss^ ^ 
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aware of the uncertainty of the results in boring for petroleum. 



'neiB. : 7«t)die}ndbonitikteiiiJ(>f ttovfoiiiiiiiito ira&: fidfy><fas^ 
.pensaite fo^the kBg^^nflfe d^hmB^Jandr'iteilMd^ 
ftuixiseis'&'mndil^ toidio:pbUi^aIlii<kigk:^n(»l 

i //{Ehe reeidiof ov dssei^^ KiUisasLig^ -tifalithe indi- 

calicms are suffidentlj fitrong &> justify the expeokditoie of 
icapiial to fest tiie ^piaiiiy (^ the oUi^whic^ certaixdydoes exist 
to some extent. No one should invest in the busiiieiss more 
than he could afford to lose without embarrassment The 
question cannot be considered as settled without numerous 

borings to a depth of eight hundred or one thousand feet 

■ .t[r : - ...... : • I'- 
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. , While iKansas is relying for its supply of salt on New ¥erk, 
-Miehigah and Bi^^inaWj there is an abundance of that article 
w&hin the State,: snffident, if well developed^ to supply the 
ifthole yalley of the Mississippi, even were its population ten 
fold greater than at present 

The ^' buffalo licks " or ^^ tramps^ so cbnunon in most every 
county of the State, in most cases owe their origin to the 
presence of theisalt brine, even when it does not appear in 
the shape of springs at the surface. Numerous welk inva* 
lious counties, sunk for fresh water, have produced only salt 
These cases have occu^i^ajt Hound Oity, Harmaton and 
Emporia, as well as freqpoen&y among the farmers on the prai- 
ries. At Osawatomie a«ito of this kind has be^ turned to 
practical benefit, ^produtio^ an excellent article of salt ' The 
bkine, in;ihi8inBtanbei[WBsmet at a little over 100 feet ftom 
the surface, t So satifi&etbry has been the result of Ibe- well, 
that a new company had been famed, wbici^ is sinking a lai^gor 
'aortesian bto^ hopiii^ to obtain a larger supply of brine^ 

The valleys of the Verdigris and Fall rivers have «ah 
springs which supply part of the lood danand^ tibough no 
.exerti6na have been made td/de velop tiie «upply; iThe water 
{from 6{)en apxii^ or welb oifly being- used,' vwhich is muiSi 
diluted by £he sur&ce streams. No attempt has beonma^ 

{-: . ' '". • . ' . " . ,••••-.' ,,**' :' ■' • • '• • 1^ > * 
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to test the foE Btrength or supply found at any considerable 
depth. So numerous are the indications of brine at varioos 
places^ that ftittiire effinis will undoubtedly furnish a large 
quantity of salt &osn tha£ part of the State. 

At Walnut creelk:, in Brown county, is a largiB and good 
spring) which is now Ojecil{>i^ byi.the Leavenworth Salt and 
Goal Oil Conipftny, atod promises to be the most productive 
in the eastern p0rt of the State. From a series of pumpin£» 
niadein our pZnoe, we fo«Bd the Bupply of bria/sufficieS 
to manufacture: one hundred bushels of salt every twi^nt^-four 
hours. The s^mng is an open v^U about fifty feet deep, and 
evid^itly much diluHed with sur&ce water. The strength of 
Water was about dpiible that of the oceaxi, yielding one bushel 
of salt fi*oni one hundred and seventy-five gallons of brine. 
The company are now sinking an artesian'boring, to go bdow 
the influence of surftiQe water. - 

A very large deposit o{ orystalized salt exists south of the 
great bend, of the. Arkanaafr river, in which it lies in beds 
from si^totw^ttty-eight inches, in depth. Inoneinstatice,two 
<jrove[mment ^i^agons tv^ere filled in a few minutes, without be. 
ing moved. The salt is so compact aa to require a hatchet to 
C3Bt it. These deposits are undoubtedly caused by the drying 
iup of salt pon^ or salt branches ot the Gimmaron river. 
But this is situated so far from the settled portions of the 
State, or any regular route of transportation, that at present it 
is of no practicd value. A railroad toward that r^on would 
maJke it of vast commercial importance. 

The great supply of salt which is to meet the deiiiand for 
Kansas a^d the: neighboring St^jlies, lies at various points in a 
tract of country $^bout thirty-five miles wide and eighty long 
crossing thoR^ublican, Solomon and Saline valleys. The 
sig^ of the deposit, are seen in nuftierous springs, but more 
frelq[uently in extensive salt "marshes. 

A. description of One of these marshes will be good for 
Iwge numbers of them, as they are very similar in their for- 
mation and appearance. Take that in T. 4, B. 2, west of the 
sixth principal meridian, in the Kepublican valley, about sev- 
enty-five miles northwest of Fort Riley. It is sometimes 
called the Tuthill marsh. The valley here is wide, gi^dua^y 
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^rising to the high prairies, so common in that part of the 
State. The marsh covers nearly one thousand acres, more 

•or less impregnated -with saline raatt^. About one-third is 
entirely void of vegetation, which ihe brine will not allow to 

igrow. It is perfectly level, and at the time of our first, visit 

f was as white as a wintry snow field, with a crust of crystalized 
salt. The marsh is of recent Alluvial foimation, composed 
of sand and loam, from twenty to thirty feet in thickness, 
brought down by the wash from the high prairies, which rise 
gradually on three sides. In this alluvium, at various depths, 
are found the bones of buffalo, deer and antelope, who have 
probably made this a resort for salt for long ages pa$t, as they 

■are seen to do at the present time, "tfnderlying tMs is the 
Triassic rock, which in Europe famishes so much salt th^,t it 
is termed the Saliferous system. 

The incrustation of salt is frequentiy three-eighths of an 

' inch in thickness. This is scraped up and used, in its natural 
state, for salting cattle, ifec; but, for dotiiestic purposes, it is 
melted by being mixed with about twenty gallons of water to 
a bushel of salt, when the mechanical imparities, sand, &c., 
readily settle. The salt is again returned to a solid state by 
evaporation. The marsh, after scraping, produces a second 
crop of salt in from five to seven days of. dry weather, and 

' after repeated scrapings during the past three years, yields as 
full a supply as at first. The brine exists in nearly equal 

* quantities and strength in all parts of the marsh, and can be 
obtained by boring a few feet, or digging pits. No definite 
salt spring shows itself at the surface, but the supply must 
come from numerous points below, though coming from one 
great central reservoir or salt bed. According to the observa- 
tions of Mr. J. G. Tuthill, who lives near, and has made bor- 
ings in over one hundred different places, to a depth of twenty 
or thirty feet, there is a very uniform supply and strength of 
brine. The water preseved for analysis was obtained by me 
by a boring made at random. It was found at four feet from 
the surface. The density, by the salometer, was 24 deg., (6.16 
Baume, or specific gravity of 1.0421,) with the thermometer 

^ si 60 deg. This should give a bushel of salt for one hundred 
c and thirty gallons of the water, (not counting the imparities,) 
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which is three times the strength of the ocean. It was taken 
at our second visit, immediately after a heavy rain, which must 
have diluted the brine. 

The marsh receives the drainage of the valley slope, about 
two miles in width and five miles from the north, and, conse- 
quently, the brine as it comes from the source below, must be 
constantly weakened by so large a body of surface wat^. 
That from the north comes down in a stream ten or fifteen 
feet wide, and about a foot in depth, in a sluggish current^ 
and, when near a clump of trees at the north end of the marshy 
suddenly disappears, and is not again seen till it reappears 
below the opposite part of the valley, toward the Kepublicaijt 
river. A part of this stream, in its subterranean course, naay 
pass xmmingled with the salt water ; but a large portion must 
percolate into the loose soil occupied by the brine, and help 
to dilute what would otherwise be a very sti'ong solution. 
Every indication tends to the conclusion that by an artesian 
boring brine can be obtained equal to the strongest now used 
in any part of the United States. Scarcely any other spring, 
east of tjbe Mississippi gives so strong a brine at the sur&ce. 
The extent of the marsh also shows that the main source of 
the salt cannot lie &r below. It is a fair inference that the^ 
strength of the brine is in proportion to. the extent of ground 
affected. 

The soil of this and the adjoining valleys affords excellent 
farming land, and good fresh water is obtained as soon as the 
borders of the marsh are passed. 

The other salt deposits on the Bepublican and Solonion 
rivers and their tributaries, are similar to that above de- 
scribed ; extending across the country in a southwesterly di- 
rection. The Indian troubles prevented us from visiting those 
on the SaUne river, but from reliable information, from various 
quarters, they must be as good as any we have visited. 

The large quantity of salt, within the tract designated, is 
evident from the fact that the waters of the Solomon and Sa- 
line are so impregnated as to have a saline taste from points 
eighty miles above their entrance into the Smdcy Hill river. 
The waters of the latter, when the stream runs low, also shqws 
the presence of the brine. The supply of salt sufficieijt to 
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Dl^et this daily and hoiirly amodnt thus canried down mtiB&bl^ 
imtnense. 

STATE 8AI*T SJ^RHlaSv 

The twelve State epringsiie in thSe territory, and call for a> 
brief notice. 

Spring No. 1 16 in S. — , T. 10^ R. 6, west of the sixtli 
prifieipal meridiian, and covers sevemi springs in the valley- 
of Salt eredr, a' Ifrancli of the Solomon. The indications are 
not sdigoodas in other plaices within four mile^. Theloealien' 
is so far J5t)m Miy great traveled route thatUie sfpriag cannoi' 
be of priactiidal benefit for many years. Springs Nos, 2, 3- 
- a&d 6 are good, but are located on Salt creek, above No; 1,^ 
-and fartlier &om the^settlenients ; and fc^ that reason cannot; 
at present be made Available. Tliey are' in T. 8 and 9, of R. 
8. Springs Nos. 4 and 5 arfe in T. 18, of R. 1 and 8. By^ 
some singular oversight iit the' location, neither of tiiB twy 
cJcintain any siilt spring, or salt deposit of any kind. 

Springs Nos. 7/8, 9- aiid 10 are all in one laa^fe salfe marsh,* 
in S. 20, 29, 30, 31 and 82, T. 4^ R. 5, and^Sl 5, 6, Tand 8j 
T. * 5, R. 5. Tie mai^h- covers about tteee 'thousand acres, 
and is so similar to the Tuthill marsh, firist described, that no 
further description is necessary. The brine is found in all 
psirts of the marsh at a few feet below the*6urface, with^ual 
indications of quiantity and strength. - They are about seven" 
miles from the Republican river, '. arid nme miles frona the? 
projected route of the XJnion Pacific' Railway, Eastern Divi- 
sion. The location is exeiellent, and springs are valuable.' 
About six miles east of these are Springs Nos.' 11 and 12, oc- 
cupying a isalt marsh in S. 7, 8, 17 and 18, T. 6, R. 4, and 
cover iari atreia of three hundred acres, which, like the other' 
marshes, is void of vegetation. It is, in nearly every respect 
like the Tuthill marsh, with every indication of a large sup- 
ply of brine. The nearest point of the' 'Republican is one 
mile,. and the line of the proposed' railroad is within four 
miles. • ' 

'These springs are afi leiased by the State, and the six last 
iiamed will sooh1)e in operation. Could those first named bis 
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r€-located it would be an important gain to the State. At the 
.tinie of their location, the commissiotiers were not allowed to 
select springs beyond the first guide meridian west of the 
sixth principal merdian, as the public lands were not surveyed 
west of that line : while one-half of the sialt ferritorv lies 
there. The whole of that region is now surveyed, and could 
Congress be induced to allow these springs to- be re-located, 
they could be selected in the Saline valley, within ten miles 
of the proposed railroad and the road of the present oi-^attd 
express. Tliis is the more important, as Slalt is now ^rried 
over this route to Denver, and the mtoufecture would be on 
tiie nearest pcHiit to that mattet. 

The geological position rff thel salt>deposits of the world, in 
this cotinection, becomes important. It nfes be^n fotmd in 
iihe Tertiary formation in Lower California, on the Colorado 
river, Greece and Western Asia. In the Permian, in partd of 
En^and, Ireland and Russia. In the Coal Measures, in Kan- 
^3as, "Valley of thelKanawha, Western Virginia, and at some 
places in Ohio, Pennsylvania and Michigan. In the Devonian, 
in Russia, Pennsylvania and Ohio. In the Upper Silurian, in 
the celebrated Onondaga Salt Group, New York. But the 
greatest deposits are in the Triassic, the most of the beds of 
rock salt being found in this formation. In Germany it oc- 
curs in the Muschelkalk, or middle of the Triassic. In Ire- 
land, England and France in the TJppier Triassic. The cele- 
brated salt mines near Cracow, in Poland, are in the Triassic. 
This bed has been penetrated over 1,200 feet, and is twenty 
miles wide and over five hundred miles long.* The bed in 
Cheshire (Triassic) supplies most of England with salt, and a 
large quantity is sent to the United States. The following 
section at this mine is interesting ; 

No. 1. — 2 feet of aoil. 

No. 2. — 3 feet of hard-pan. 

No. 3. — 86 feet of marl and indarated clay. 

No. 4. — 7 feet of op^n grayel. 

No. 6. — 90 feet of marly earth, with seams of crystalized gypsum. 

No. 6. — 75 feet of rock salt. 

No. 7. — 30 feet of stone, containing veins of red rock salt. 

'No. 8.-75 feet of rock salt. 

* K;iapp'6 Chemical Technology, p. 248, vol. I. 
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No. 9. — 15 feet of rook salt. This layer contains less earthy maltt^r 
than those above or below it, and is the only one workec^ 

No. 10. — 180 feet rook salt. A shaft has been sunk to this depth with- 
out passing through the strata. 

c 168 feet of rock and earth. 

345 feet of rock salt. 



573 feet total. 

The immense beds of Cheshire and Poland become more 
interesting to us when we consider that our main salt territory 
is in the same geological formation. 

The purity of rock salt is exceedingly various. While the 
crystals are sometimes entirely pure, the beds are so mingled 
with foreign substances as to be of no value until the salt is 
dissolved and purified, and then returned to a solid form, fa 
many instances fossil infusoria enter abundantly into its com- 
position. 

We are not aware that rock salt is found in paying quanti- 
ties in any part of the United States except at Holston, Va, 

The number of gallons of brine requisite to make^a bushel 
of salt, from springs at the surface, can be seen by the follow- 
ing table: 

Kanawha, Virginia, - - - - - 360 

Montezuma, New York, . . . . 600 

Conemaugh, PennsylTania, - - . - 300 

Sciota, Jackson county, Ohio, - . - . 700 

Shawneetown, Illinois, - - - . - ■ 280 

Harris's Springs, Missouri, - - • - 265 

; V Bly thes'B Springs, Missouri, , - - - - 340 ; 

East Saginaw Salt Company, Michigan, at 70 feet, - 2,600 

Scribner's, Grand Kapids, Michigan, - - . 392 

Sea water, Nantucket, - - - - - 350 

Great Salt Lake, - - - - - - 30 

Brown county, Kansas, - - - about 200 

Taylor's Spring, Verdigris, Kansas, - - - 200 

Tuthill Salt Marsh, Kansas, - - r - 130 
Wells after boring from 100 to 1,500 feet; 

Kanawha, average, - - - - - 77 

do best-, - - - . - . , 32 

Onondaga, average, - - - - - 34 

do best, - • - - - 30 

East Saginaw Salt Gompany, - ,,- • - 30 

Montezuma, N. Y., - - - - - 50 

Zanesville, Ohio, - - - - - -95 
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Grftnd River, Arkansas • - - - - 80 

Maskingum, OhiOv - - - - - - 50 

Pomeroy, Ohio, at 1,200 feet, - - - - 56 

Prussian Minden, at 2,515 feet, - . - .165 

Rodenberg, Germany, - - - - - 130 ' 

Sehonebeok, Germany, - - . . - 112 

Cheshire, England, • - • . -25 to 22 

MANUFACTURE OF SALT. 

The most usual method of makmg salt, in this country, is- 
by boiling the brine in iron kettles, holding from eighty to 
one hundred gallons each. A "block," consisting of about 
sixty, connected so that the brine can flow from those nearest 
the fire-grate to those more distant, placed in two rows, is the 
usual arrangement at Onondaga, New York. One fire-grate 
is sufficient for thirty kettles. After being settled in large 
cisterns, the water is run into the kettles over the fire, and 
then flows from one to another, as it becomes boiled down, 
till saturation and crystalization ^ke place in those nearest 
the smoke-stack. In the early part of the process the impu- 
rities settle in the bottom of tlie kettles, and form a "pan" 
so solid that a cold-chisel is required to remove it. Formerly 
it was the custom to allow the fires to go out once a week, in 
order to remove this solid mass, which would become an incK 
thick. This is called bittern. To obviate this, a false botni 
tom or loose inner lining is placed in the kettle, with a handle 
rising in the center. As the impurities settle, the false bot^- 
tom is taken out and the ^^pjm" is easily removed without 
stopping the fire. • In the kettles nearest the fire the bittern, 
settles irioist freely.' 

As the brine passes into the kettles most distant from the 
fire, it ceased to boil, till, in the last, the temperature falls to 
190 and even 160 deg. As it crystalizes, it is taken out and 
allowed to drain thoroughly, when it is ready for the market. 
A block at Onondaga yields forty-five bushels of salt to a cord 
of good wood. But this is when the brine is very strong, re- 
quiring the evaporation of but thirty-five gallons of water to 
the bushel. Where coal is cheap, as in Kanawha valley, the 
process by boiling is carried on to great advantage. In thafi 
valley, when borings were made, in some instances so copious 
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a supply of gae rushed up that a simple contrivance wa& 
made to convey the jet under the boilers, and that saved,*in a 
great degree, the expense of fuel. As some accidents occur- 
red in its use, and fuel is abundant, the use of the gas has been 
nearly discontinued. 

Another method of manufacturing salt is by gradiuUion. 
In this case, high, narrow frames are erected, and the spaces 
between the open walls filled with thorn bushes or other fag- 
ots. The brine is pumped into cisterus placed on the top of 
the frames, and allowed to tcicklfe slowly down over the feg- 
dts, which thus give a large evaporafing surface. The brine 
is allowed to fall five, six or even eight times,. according tpit$ 
strength. As the graduation nottses are from thirty tpiififty 
feet high, this operation requires much labor or steam .po^er. 
A loss, ;too, occurs (about 12 per cent.) from small drc^ of 
brine being blown away. At Kauheim, a ^ass plaped mx 
hundred feet distant was found incrusted with salt AsKwr 
sas is liable to strong winds^this method will not be foupd a^r 
vantageous. Should any ojoe desire to try it, he will fiiid it 
more fully described, with plans and diagrams, in ibe Patent 
Oflice Report for 1857, in Knapp's Chetmieal Tedinology, 
Vol. L, and Ure's Dictionary of Arts, Manufe^tures i#d 
ICnes^ Vol. II., eiAer <>f wjiioh will giv/e the yeader a tall 
idea of the details of the neiiothod. 

But the best method of mmnfaottmi:^ S^^t, p^cularly fpr 
Kansas, is by solar evaporation, .iln this, pr^teess, the biua^t 
ilB first placed in large and rather deep vats and allQwed. to 
aeUle. The mechanical impurities are thus readily pipcipi- 
tated. The water is then drawn into shallow ys^t^, andasthe 
process of evaporation goes on, portions of the chemioal im- 
purities are precipitated. This is o^ving to the fa^t that sul- 
phate of linie, and some o^r substances, >are h^d in ^olutiiHX 
more firmly and in larger qtiautitiiEMfi an wi^ak brine ihm in 
strong. In this way frequcaitly tbrej^rfpfujiths of t^e impuri- 
ties, of we£& brines are thrown down b^f^ire the isalt begins to 
assume a solid form. The brine is next drawn into cryst;al- 
izing vats, where it taJsjes the solid form, but ^ cparser crys- 
t^ than m boiiUng, and i^ atK>ixondag», for that ireason^ca^od 
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'^cofti^e Bait," tod tha.boijed called '^fiue;" For tebl^ and 
dairy pxurpOSQ8/.it is fiirstgyoand^ 

This method of laajring salt is exteoeively used ixx tbe;«.oiitli 
of Fraaice, tihte West liidies, and on the coast :of the I!I;t»itcid 
Staties. At the Bcflt woi«ks of New York, abo»t one^siixth part 
is made by^ solar evaporation. Itidways makes a ifeUer arti- 
dfe, and at Onotidaga. commands fijomfive to twenty per cent 
higher price. >Tbe ol^fectioffi to it is that it requires morei cap- 
ital -iwpid ipaore time. ,:Rut,;notTOthBtanding. these, disadvan- 
tages, ithe ; tost of making |tl!>rew York and at Saginaw, Miohr. 
igan, is (not over two-thirds as great ior solar as for boilefl 
salt. If solar evaporation is tiie most ecojoomdcal method m 
New York, where fud is cheap land the climate cool and 
moist, onr climate mnst contiibufe a, decided, advantage oyei! 
Eastern manufactories. At Onondaga, the number of 
days in. the year on which rain falls is one hundred and twen- 
ty-two, while the records at Fort Riley show only eixtyreight. 
The salt territory is even dryer than at Fort Riley. Again, 
Onondaga and Saginaw are sitjoated about three degrees o^ 
latitude farther norAi, ^ying a tong wint^^ during which; ni^ 
solar saltx^an be made, and but little except dunog the sum- 
mer months. While here^ olrtng to our w^ known dry and 
ipoild climate, evaporation goes on during nxostf of tibe year. 
Blpdgett, in his Climatology of tibe United States, says that 
tj^ sonount of i;ain vd Oiir salt te^rttf^y is about thre&-fotirt}is 
^lat of Ij^ew York. But a very great advantage in eya()pratk)in 
is gained in the peculiar dryness of our winds, which can be 
WJy appreciated only by those who have traveled in that 
part of the Bjliate. Bufl^o meat, when hung in the Buinmer 
air, wiU readily cure without salt. All these causes combined 
will imdoubtedly give an evaporating power three times 
greater than New York; or, in other words, an ordinary vat 
or "cover," 16x18 feet, which at Onondaga gives fifty bushels 
of salt a year, will give us one hundred and fifty. , Solar 
evaporation must then be the most profitable method of man- 
ufacturing salt in E^ansas. One objection which is raised to 
solar evaporation is that chloride of calcium will penetrate the 
wooden vats, even when no crack is ^dsible,, and carry with it 
a portion of salt. It will even peneteate through many kinds 



42 GEOLOGICAL SUBVET. 

of earthenware. As this, however, has a tendency to purify 
the salt, it nearly compensates for the loss. Bat the chloride 
of calciam, by the analysis of the salt, is not found at the 
Tuthill marsh, and, if found at oth^ points, exists in very 
small quantities; so the objection does not have much weight 
when applied to the manufacture of salt in Kansas. 

A large portion of the cost of the vats in New York and 
Michigan is in the sliding covers which are used to protect 
the brine from rain. At Turk's Island, the south of France 
and many other places, where solar evaporation is the method 
employed, no covers are used, as the loss from an occasional 
rain is not equivalent to the additional cost of preparing the 
roofe. The amount of rain in our salt territory is only three- 
fourths as much as at Onondaga, and it may be found to be 
economy to use open vats only. 

The number of "covers" in New York, in 1864, tras 
43,200, spread over an area of several hundred acres. Should 
it be found unnecessary to employ them here, a large reduc- 
tion of capital in carrying on the business will take place. 
This reduction would probably be sufficient to bring the cap- 
ital employed in solar evaporation on an equality with that 
used in the manufacture by boiling. 

All brines and salt contain more or less impurities,* such 
as corbonate of lime, sulphate of lime, sulphate of soda- 
chloride of magnesium, chloride of calcium, &c. One great 
object in the manufacture of salt is to free it (or the brine) 
from these ingredients. 

The following table will show the percentage of impurities 
in the wocteroi various springs before boiling, and of the b(M 
after boiling: 



- '■ 


Water. 


Salt. 


Tuthill Marsh, KEknsas, . . . 


17.09 


2.56 


East Saginaw Salt Company,, Mich., . 


. 23.80 




do do do do do 2d well, . 


18.66 




Great Salt Lake, . . . 


. 9.36 


1.11 


Wafm Spring, near Great Salt Lakci 


20.17 


7.05 


Sea Water, average about, 


. 23.00 


4.00 


Onondaga, average of fiT« wella, . . , . 


5.51 


t 



^ In all cases where thiaword is used, it is intend£d to include all solid subetaaces 
other than'salt or chloride' of sodium. 
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Kanawha, do three wells, . 21.55 8.15 
Sehonebeoh, Prussia, . . . . 7.07 2.19 
Dieuje, France, 15.18 1.91 

By comparing these results, it will be seen that while all 
brines, during evaporation, precipitate a portion of their in- 
gredients before they do the salt, and thus aid its purity, dif- 
ferent springs vary in this most 'important characteristic. 
Other things being equal, weak brines precipitate a larger pro- 
portion than strong. 

Different substances have a different point of solubility, 
according to the strength of the brine, being usually more 
soluable in weak. But their proportion is a constantly va^jr- 
ing ratio, dependent on the combinations. Thus, sulphate of 
lime (gypsum) is most soluble in brine, standing at 12 d^. 
of the salometer, but combined with other substances maybe 
equally soluble when it is stronger. It will be seen that the 
brine from the salt marsh precepitates 83 per cent, of its im- 
purities by evaporation. 

Various methods have been practiced to remove these im- 
purities. Lime was formerly used, in small quantities, in 
settling the brine, but as this has a tendency to unite with 
the chlorine of the salt, and form chloride of calcium, (one of 
the worst and most unhealthy impurities,) it has now nearly 
fallen into disuse. Alum, in small quantities, is also some" 
times used, and found to be far better, for while "limed" salt 
and " alumed" salt were placed side by side in the same store 
house, the former would absorb water from the atmosphere, 
and become caked almost as hard as stone, while the latter ' 
would remain dry and uncaked. This ability to remain dry 
and loose is one of the best practical tests of the purity of 
salt ; for while pure salt does not absorb water from the air, 
but remains dry, impure salt absorbs moisture freely, which, 
in its turn, attracts dust and any light particles of matter. 
This absorbent power is owing to the presence of the chlo- 
rides of magnesium and calcium, which are both remarkably 
deliquescent. There is another method of purifying salt, 
considered as good as by the alum process, and as possessing 
some advantage over it. This is to mix a small amount of 
common clay with the brine in the settling tanks. This car- 
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ries a portion of the impurities to tjie bottom witihont an j 
chemical union, and in this respect it is preferable to all other 
purifiers. These three methods have all be^n thoroughly 
tested at Onondaga, and so folly has the experience settled 
the question, that the supe]rinteiident,!for 1852, says that ^fihe 
public interests would be promoted by < t^I fenfire; prohibitiGn 
of the use of lime.'' He adds, aUo, the following significant 
remarks: "It haslong beea known that iflbrioe-is aliowBd 
to stand exposed to the air for some days, itneeds no other 
preparation." Large reservoirs, for the latter purpose, could 
be made at small cost, of cjay, which, is abundant near all our 
springs andmarshes. 

No refining process is used at Tiuk's Island, or most of tibe 
West India Islands. 

The cost of making the salt, per bushel, and presenting it 
to the market at various points^is interesting to manufactoreis: 

At Valencia, Sp.ai]i, . ^ 04; 

At Berre, France, ... .05 . 

In the West Indies, 08 to .12 

At Mazatlan, Mexico, .12 

Tiie aboTe are by solar' eyaporation. 
Kanawha, Va., . «17 

The Saginaw, Michigan, enterprise gives t^e feUowing 
items as the cost, at that place, per barrel, by artificial heat, 
in 1863: . 

Labor, . . , .20 

J^arrel, . . . * , .35 

Packing, * -Q^ 

Nails, Ac, .0? 

National tax, . ;11 

Total, $1.08 

Or, per bushel, . . . . • . ^22 
Or, per bushel, without barrels, 1^ 

Copt, by solar method, for 2,000 barrels : 

Labor, $2,000 

Barrels, 6,000 

Packing, &c., 1,500. 

Interest on capital, at 7 per cent., 8,080 

Total, . $U,580 

Per barrel, .78 

Per bushel, . - . .15 
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We are informed that11di^iras:m0i^^lhan the cost at Ohon,^ 
d&gBL at that time ; jet st^t^ at tihod' time, is selMng ifor $3 p^ 
bushel in many parts of Kansas. 

We are frequently asked^ when a weak salt spring is foBnd 
at the surface, how far it will be necessary to penetrate into 
the' eartti to obtain sCnn^g, paying brine. There is no definite 
role on thas subject, e:?ccept what is a^^^able to particular 
localiliea ' Even in the same locality;, various wells meet with 
brine o£: different demty at the same de^L In most cases 
stronger bxine can be obtained by boring, provided the sup- 
ply is^ steadied at a lowet leveL But a spring at the surface 
mayfaiKpiroach in an oblique direction from adista&ee^ and ik^ 
hojAhg pAss> through the uppei^ or diluted por^n,. and then 
obtaisl only >frefib water. At.Frussian IMSndet), a.very weak 
brmoiatfthe sui&ce,; frirnished/ at 2,^14 feet, a bushel of salt 
to 1^ gaUohs of filter. A weU in the Muskingjotm valley; 
Obio^ which yielded a brine c<mtiEU9iBg ia bushel of salt to 600 
gallona ajt the surf^, gave a bushi^ to 60 gallons, at 1^000 
fe^t lu the Kanawha valley^ spiangs at the surface giving ft 
bushel^f salt to 350 gallotis'of 'water, at '750 feet gave a bnne 
yiei&tng a bushel to every 32 gallons, while in tbe vsame hw: 
ing, at a depth of about 1,500 feet there was no ifierease of 
strength. A boring at East Saginaw, gave a brine at 70 feet 
which required 2,600 gallons to make a bushel of salt ; but 
at 639 feet gave a bushel for every 30 gallons of water, the 
brine standing at 1 deg. in the former,, aid ^90 dog. in the lat- 
ter ease. The Bay City well, at the same place, gave an 
equally strong brine at 518 feet. The brine at' Saginaw is 
uSuaUjr strongest at from 500 to 650 'feet, beyond which it 
grows weaker. AtOnondaga, New York, the] brine aver- 
agfeg,72 deg. by the salometer (36 gallons toa bushel<rfsalt^ 
is found at 310 feet, and aftei^ that depth is passed the brine 
grows weaker.^ At Liverpool, N. Y., the weU isbut 100 feet 
deep. At Pomeroy, Ohio, at 1^200 feetj the brine gives A 
btishel to 56 gallons. ' 

'The m€«t r^ular increase in boring which has come under 
onri«)tice, was that of theEast Saginaw Company, at a well 
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about three-fourths of a mile northeast of the village, on the 
banks of the river. It was as follows, viz : 

( At 90 feet the bruie stood atl° salometer . At 581 ft. the hrine stood at 44° salometer. 
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By these examples from various places it will be seen that 
no rule exists by which the strength of the brine can be esti- 
mated prior to actual test by boring. In the eastern part of 
Kansas, in the Coal Measures, though good and profitable 
wells may be found, we cannot expect that any two weUs will 
give brine of the same strength at the same depth. The ex* 
tensive deposits of the salt group on the Solomon, Bepublican 
and Saline rivers, however, give the best reasons to believe 
lihat a fixed rule may^be found for that geological deposit, sim- 
ilar to thatftt the Onondaga system. Or, full as probably, a 
bied of ro(^ salt may be penetrated, to which a shaft may be 
sunk, and the- dry salt mined like coal. This idea is &vored 
by the fact that nearly all the large deposits of rock salt are 
found in the same geological fi)rmation, viz : the Triassic. The 
analysis of the salt from the Tnthill marsh shows the entire 
absence of chloride of calcium, which is one of the peouliari'^ 
ties of rock salt. 

THEORY OF SALT S?JIING8. 

The theory of salt springs is this : Below the surface, at 
various depths, are deposits of salt, either in the form of rock 
salt or saliferous shales or sandstone, in which the article is 
more or less disseminated. The surface and subterranean 
streams of fresh water come in contact with the salt, and are 
changed to brine. This brine eittier directly or indirectly rises 
to the surface. In its course upward it mingles with surface 
streams or other fresh water, and becomes diluted. On this 
account the brine, when it issues as a spring, is seldom suflSl- 
ciently strong for profitable use in salt manufacture. We 
know of none in the United States which, for anything more 
than a small local demand, are used in their natural sta.te, or 
as they are found at the surface. If we can, by any means, 
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• bring this satux&ted brin^, b^ore its dilution, to our tank$^ we 
•can manufactiire a bnsbd of sdlt from less than 25' gaUoiis. . : 
This is attempted, aiid frequently -wdth great success, by 
boring down beloW tiie influetice of surface water. "Hie fi^sh 

iwater'is kept from flowing in, by tubing, and the brine rises 
almost to the top of the well. 

PUEITY OF THE SALT. 

Ah item not to be overlooked in considering the character 
and value of the Kansas salt, is its relative purity. The an- 
alysis of the salt from Osawatomie, made by Dr. C; T. Jack- 
■ son, of Bostdn, is as follows, as contained in his letter : 

^ BosTOH, Jane 28, 1862. 

. DEA&.Sm:— I haye made a chemical analyais of the sample of salt sent me by 
Kr. Chestnut, of Osawatomie, Kansas, and flhd it consists ot— 

Chloride of Sodimn (pure salt).....': ;. 97.947 

Qdoride of Hagnesiom (Moriate of Magnesia) 0-482 

Chloride of Calcimn (Muriate of Lime) 0.706 

Oxide of Iron 500 

«Blphate of Soda i.. 0.866 

100.000 
The saline spring is nncommonly strong, and with proper 'methods of manttflstc- 
inrewill give an abundance of excellent salt. I remain, ^. • •: • 

Tour obedient servant, Ac. , 

CHAS. T. JACKSON, 

State Assayer. 
AU of which is respectfully submitted, 

WM. CHESTNUT, President. 
HckbtD; Gillett, Vice-Pres't. 
A. Gove, Secretary. 

S. N. JOBDAK, ) 

Charles Gaub, > Directors. 
HxmT Newman, > 

This gives about 2 per cent, only of imparities. 

The analysis of the salt and brine from the Tuthill marsh, 
made by Prof. 0. F. Chandler, of the School of Mines, Co- 
lumbia College, N. Y., is as follow* : 

Q-ii- Brine, Brine^, 1 
^^^- lOOpts. U.S. gal. 

Chloride of Sodium ;^. 96.689 4.708 2,861.20 

Sulphate of Soda 1.058 0.578 848.28 

Sulphate of Lime 0.216 0.167 95.41 

Chloride of Magnesium 0.800 0.231 140.39 

Oxide ofLron trac^. trace. 

SandandOay 0.050 0.010 0.61 

Water 0.786 94.221 87,827.35 

100.000 99.900 60,773.19 
Density of hrine, 1.0421-KJ.16 Baume. 
Total saline matter in brine, 5.779. 
Chloride of Sodium per U. S. gallon of 231 cubic inches 6.53 oz. 



/ 
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THu^ gives one btmUel of ooMxaattertollt^galloiis^ or one 
hmiML^ cf fOM sidt to. ISOi^allodiii cif i^rtde. The watar was 
ta&eiiby m^from tflboriiiii^ &et of Hie siidace. 

*Fke bbH, I took trom&Aibi^'Msy^fuJ^ 
bebgmdde. The pensentt^ of solid iinporitieB is: 3.55, and 
contains no chloride of cdUium. No attempt was made to 
purify the salt, as the parties making it had no previous 
knowledge of the business. The ordinary market salts of the 
TTnitedj States contain from two to six percentage of impuri- 
ties; a larger portion being nearer the latter thau the former 
«ti^dard. 

By A recently patented method, a very superior '^ medicated 
salt is' manu&etQred at X)nondaga, and sold at high prices, 
under tihLe'nainl& of/aicft)^J^K^^ for tatt^ 
poses. We copy jfrom . the xeport <rf the OmpoAa^ Salt 
Springs the analysis: 

OUoride of Sodium , .,.,,.. .ii. ..-. . .97.e0O 

'4fti]phate of Lime (combined) i.|«4 

"J ;.;Y *• (free) 0.221 

.^^P^^.<>.f>I^We^i».-.-.-v •••'.• •••••' :-•• ^-WT 

Carbonate of Lime ...^ >.........,.... ..,....., ^,, 0.1(J2 

Water ,... O.SlO 

100.00 

Tins gives but 1.60 per cent, of solid impurities. The cel- 
ebrated "Stoved Aflhton salt," of England, contains about the 
game qutotity. They are acknowledged to be the best salts 
in the wprldj and are- prepared with great care. It will be 
seen that our^oHrefiived salts are not far inferior. 

• ■ • 

We give belotrJa'statemelnt of the impurities of viirious 
commercial salti: 

Poreigti' ^ Percent: 

Salz 9f. :.. 8.12 

Chateau Saline, France 2.12 

Sea Salt of St. Malo 4.00 

* * Common Scottish " .6.45 

St. Ube8» beet — , , 2.36 

. •' 2d quality 7.21 

8d quality ,. 11 . 04 

I>roitwich> England 3.17 

Domestic. 

Kanawha, best 9f six analysis 1.85 

• * poorest of six analysis 6.07 

' * ayerage of six analysis 3.16 

Great Salt Lake, (G. H. Cook) l.U 

Onondaga, ayerage 2.69 



8altManh, Kimm* .^, «.«^ 

Osawatomift, " A.fli 

Those who are interested in the analjrsis of salt will find 
ii^ the l^ew American (Jyclopoedia, and in the Annnal Beport 
of the Superintendent of the Onondaga Salt Spring, stato* 
ments of the ingredients found in the salts of the principal 
sources of the supplies of the world. The reader will be 
struck with the remarkable purity of all or nearly all of the 
specimens examined. This is so strongly apparent that the 
conclusion is irresistible that they are choice selections, and 
npt fair samples of the ordinary commercial article sent to 
market from the, various places named. Thus, fourteen sam- 
ples of fpreign salt, &om Yic, France, Cheshire, England, 
("fine common," British bay, fishery, rock salt, "common,")' 
from Holland, Auguilla, Curacao, 3t^ Kitts and St. Martins, 
are found to contain less than 1 per cent of impurities, and 
ten of them haying no chloride of calcium, and the other 
four only a trace. Cheshire " extra rough common*' has but 
1.48 per cent. only. And among the most impure are the 
stoyed salts, viz : Ashton's, 1.71 ; Noak's, 3.07 ; and Garston's, 
1.^9 per cent. If such were the common articles from those 
places, and at the lowest prices, would the stoved salt be sent 
out at high prices, and.find re^dysale as a very superior arti* 
cle ? Hine analyses of American salt, from Pittsburg, Onon- 
daga, Saltville, Pa., Texas, Holton, Va.,are also found to con- 
tain less than 1 per cent. And seven samples from Ononda- 
ga are marked as less th^ 1.65 per cent. ]f these were an 
average, or fair samples, would it pay to refine salt, by a chem- 
ical process, at several times the cost of the ordinary but bet- 
ter article, as is done in making the "fSactory filled?'^ Men 
do not pay a high price, when they can get a better commod- 
ity for less money. We are therefore compelled to come to 
the conclusion that the cases quoted are to be considered as 
choice selections, and not average samples of commercial salt. 
We are satisfied that the ordinary article found in the Kansas 
market seldom contains less than 8 percentage of impurities. 

* The!company at Brown county, Kansas, claim that their salt has batl per oeat. 
of impurities, hnt we do not think that statement reliable. 

• 7 
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The jtootmt of saJt rionstiyaed rnftetTnited Slates, M i860, 
was about 3b;005^666 btlfeK^, or neatly otib bushel to every 
inliiabitant. A larger (jtiaiitiiy per head'w^as tised at the 
K6rt& t]^ah at the South, so that oui* Western States consume 
fully 6nebujdh61 to each individual. As civilization and the 
arts increase^ 'this per capita' is found to liicrease in a larger 
ratio. One-hialf of our natioiial cbnsunl^tibii is ini|K)irted, 
and, of ihe dbni0^6 pit)dU(AiKevir York^^f^^ 
"hiatf. Dtiriiij^ the ibiii- years from 1861 to '6^; inclu^ve, she 
made^ oh to dife^e^ f;'803,8t0 bushels p6r anhuni. New 
York si^t sMd^ finst in th^ market, whic^ arised pnhcipally 
frbih' life unifoito chafticter, and*thi6uhiforniity comes ifrom 
the iigid gysteih of IState Ihspectldii, wHdhltich^to' tod other 
States would do well to copy. 

lUBchigto, Stimulated by a bonus of ten cents per bushel- 
coihmehced the salt tfiianu&cture by making 20,000 bui&els 
in 1^60, which mcreased to 2,^^^^ and in 1864 

replaced Isfew York salt in the port of Chicago alone t6 the 
extent' of 1,700,000 bufihels. Veiy little salt is made west of 
the States of Ohio and Michigaii, and ^Kansas should not dhly 
replace the salt from those iStat^, but also in the St. Louis 
market. tV*e have the nattiral supply, and the railtbad facil 
ities for doing it. The Uhibli Pacific Eallway wiil be com- 
pletedtb our salt territoi'y as soon as the works can be built, 
and then the Eastern salts shoifld be met h^ way in trans- 
portation. I^e present coiisumption in Kansas is nearly 
200,000 bushels per aniilum, saying nothing about the Denver 
market, which receives its supply from the East. Missouri, 
towa, Ktosas, arid the adjoining territory, are estimated to 
consume 2,500,000 bushels yearly, and the amount is rapidly 
increasing. "We can supply all this and more, and thus add 
millions of wedlth to our State. We predict that ere many 
years Kahsas wiH become one of the first salt-producmg States 
in the tJniOn. Our salt resources appear to be perfectly in- 
exhaustible. 

The abundant supply, our dry climate, and the good market, 
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offer an extra induqement for capitalists to develop this article 
of daily and hourly consumption. 

For an easy and convenient method of finding the strength 
of brine^ insbUments are used called hydrometers and salome- 
ten*. 5E!ie fomar, by Beaume, isin common use among scien- 
tific men. By simply putting it in any liquid, itishows by a 
tube ^aduated fit)m to 100 deg. the density, compared with 
pure !dD9(;i^ed m By Beaume, saturated bme stands at 
2^ 4og^^ '|}]U98fd;(i^e4ier also takes pure water a^ ite standard 
or0|)<nmtj^dpure,8^^ brine as 1,0Q deg. Oonsequent- 
ly, tiibQ JQsb^^Q^eiit: E^^ deg.,^ accordmg as the 

quantxtjiofsalt approaches full strength. Thjos, b]:ine:at 10 
di^ by the s^ometer will ^ye a bushel of salt for every 256 
gidlppB. 

The following taiWia, jcalculated foi? Bqaume's hydrometer, 
the B^amf3ter, percentage of salt fmd specific gravity, we take 
the liberty of qojgring from the Geological Survey of Michi- 
gan^ (1,861) by Winchell. It is at the same time scientific, 
pracl^Qal and reliable: 



* Iti^qBecifiegcftT^t^ of insresatfiratecl brine is 1.20ie, or abonjt one-iifth part 
bMi^ei: ttum WAter. 
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TABLE. 

Oianm^ a compari89n of dij'avnt esopreasiom for the strength 
qf Brine, from sero to eatwaiion. 



i.aos 



as. 70 



3269 



"From thi 



is labia thg propeTties luiil capabilitieB of uij brioe ma; be 
•awMlAined bjkaDwing its strength as showti b; the lalometer. Suppoie, 
■tor InitHtae, t]ie aslomstsr (bows 63 degrees. The table ehowi at a glance 
'thaliUiii MTieipoBde to IB. 78 degress of Beaume'a hydrometer, a BpeelGa 
.gM^ty of I.IOO, aada peresntagt ef 1S.6!; while a wine pint of the 
tkrine wenld fniniab lOW gsaiH ef solid reeidua, and 44.7 galloDi would 
^•dxu a bnskeV" 
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This table is calculated for pure solutions of salt When 
the strength of the brine is taken by the salometer, the per- 
centage of impurities must be added. Thus, the instrument 
in the brine at Tuthill's marsh, stood at 23 deg., which gires 
one bushel to 109 gallons ; but, adding 17 per cent, for im- 
purities, shows one bushel of pure salt to every 128 gallons, 
nearly. 
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APPENDIX. 



The following letter from O. B. Gunn, Esq., who, as Chief 
Engines, made the first survey for the railroad in the Kan- 
sab Valley, is valuable in showing the relative heiglitfi of 
various' places in the tiortheastem ]^t of the Stote : 

AtOHisoN, Kansas, Feb. 11, 1865. 

Frtff^ B, F, Mud^e — D^r Sir : Your favor came duly to hand. * * * 
Tboxisefirom Wyandotte to Fort iUley is as follows, starting from low 
water in the Missouri river at Wyandotte : 

Wyandotte to Lawrence, 89 miles, rise 62.022 feet; average, 1.06 feet. 

Lawrence to topeka, 26 miles, rise 60.04 feet ; average, 2.03 feet. 

Topeka to Manhattan, 50 miles, rise 120^06 feet ; average 2.04 feot. 

Manhattan to Fort Riley, 17 miles, rise 54.08 feet; average 8.02 f^t. 

Total distance, 182 miles ; total rise, 297.052 feet ; average per mile 
.2.250 feet. 

The foregoing elevations are the surface of the water in each case. 
The distances are by railroad surveys, and are, probably, not more than 
two-thirds of the distance which the water actually travels. 

Starting from low water in the Missouri river at Atchison, the eleva- 
tions are as foUows : 

Water in Grasshopper at Muscotah, 164 feet above the Missouri river. 

Water in Big Blue at Irving, 817 feet above the Missouri river. 

It is about 60 miles from Atchison to Wyandotte, by water. Assuming 
that the Missouri river falls one foot per mile, which is not far from the 
mark, it brings the elevation of Atchison, when reduced to the base of 
the Wyandotte levels, to an elevation of 60 feet ; Grasshopper at Musco- 
tah, (same base,) 224 feet; Big Blue at Irving, (same base,) 877 feet; 
elevation of Big Blue >at Manhattan, (same base), 242.022 ; rise firom 
Manhattan to Irving, 184.078. * * * * * * 

Yours truly, 0. B. GUNN. 

The Mowing elevations are from explorations and surveys 
for a railroad route from the Mississippi river to the Pacific 
Ocean — Vol. XI. Tbey ftre barometrical moasureinent», 
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taken at camps, and thdreibre are not bo accurate as those 
given by Mr. Gunn, but are suflSciently bo as to show the 
total rise in crossing the State westerly, and to show the 
gradual increase of height. The elevation of the camp above 
the surface of water is not given. The mouth of the Kansas 
is about 850 feet above the ocean. 

Near Shawnee Mission, Johnson Co., long. 94^ 90^ above sea, 991 feet. 

Cedar Creek, near Olaihe, - - - - - . <« « 1^047 feet. 

Tecumseh, - - ' ♦« u i^234 feet. 

Ten miles west of Fort Riley, - - - - <» <« 1,459 feet. 
Mouth of Saline river, long. 97<> 40' - - .4 u 1^592 feet- 
Mouth of Walnut oreek, on Arkansas river, - '* ** 1,872 feet. 
Near Arkansas river, long. 99® 85' - - an 2,004 feet. 
Port Atkinson,* long. IW - . - - .4 .. 2,880 feet. 
Santa Fe crossing of Arkan8as,;iong. 100° 40^ - *< ** 2,481 feet. 
Near Arkansas river, long. 101® 20' - , a a 2,69^ feet. 
Near Arkansas river, west line of State, long. 102® *< « 8,047 feet. 

The result of all the elevations shows a rise for the first 
hundred miles of a little over two feet to the mile, . For the 
second and third hundred miles, about six feet to the mile, 
and for the last hundred miles, about seven feet, or a total 
rise of 2,200 feet in 400 miles. This shows a very easy grade 
for a railroad route. Elevation of Fort Scott,t 1,000 feet ; 
elevation of Fort Leavenworth, 896 feet 

•From records of the Fort. 
tFrom fbe Fort records. 
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Page 5, line 17, for *' northeastern," read "northwestern.'" 
Page 30, lines 30 and 35, for " proxide," read " j)eroxid." 
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